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sent offsite for use as alternative daily/intermediate cover (“ADC”) materials at Delaware Landfills. We
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W,
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General Operstions Plan

1.0 Facility Overview

.ﬂﬂ‘i

General Overview of Uperations

This General Operations Plan (GOF) has been prepared (o describe the soil remadiation
and resource recovery operations conducted at Clean Earth of New Castle (CENC) as
part of an application for continued operation under a renewal and modification of
CENC's Resource Recovery Facility Permit, CENG currently conducts operations under
a DNREC issued Resource Recovery Permit SW-02b16. CENC operations must be
consistent with both the authority granted by the Delaware Department of Natural
Resources and Environmental Control (DNREC or Department) and the applicable
provisions under Section 9 of the Delaware Reguiations Governing Solid Waste
(DRGEW),

CENC is currently permifted t0 process petroleum-contaminated soils in its state-of-the-
art Soit Remediation Unit (SR, The SRU, which includes a thermal treatment system,
has been in operation since 1992 and has successfully remediated millions of tons of
contaminated soil for beneficial reuse as intermediaie and final landfit cover andfor
structural fill and non-structural products.  Section 2.1 describes the SRU operations in
further detail.

For treatment in the SRU, CENC may accept non-RCRA hazardous soils contaminated
with petraleurn hydrocarbons and/or natural oils, Accepiable sources of contamination
are restricted 1o those listed in Section 3.1.1 of this GOP.

in addition to the soils accepted for treatment in the SRU, CENC is currantly permitted,
and seeks to maintain its awthorization, o accept:

1) Soils that already meet the chemical constituent requirements for reuse, without
fuither treatment, which are managed as direct reuse soils (DRS); and

2) Specific non-hazardous recyclable materals (NHRM) for use primarily as soil
amendmants.

The NHRM may also be used by CENC to supplerment or replace potable water utilized in
the SRU to cool and rehydeate thermally treated soils. While the process of adding
NHRMs to remediate soils to improve their reuse has previously been approved, the
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sampling frequency and analytical parameters required o accept a specific NHRM must
be approved for the each category or class of NHRM by the Department on a case-hy-
case basis. CENC may not accept any NHEM at the facility until after the Department
has granted written approval. The management of DRS soils and NHRM materials are
both further explained in the supplemental Operating Modules as referenced in Section
1.3 below,

This renewal application also includes the following proposed modifications to the current
General Operations Plan and associated Operating Modules:

+ This application proposes the use of an additional treatment technology o
remediate peiroleum contaminated soils using micbrobial digestion via the use of
specialized blotreatment reagents. This hiological treatment (or bicremediation)
will oceur within the confines of the currently permitted facility and is described in
further detail in new Qperating Module 3 Soils destined for this binlogical
treatment process are referenced herein as biological remediation sails (BRS).

« CENC is also seeking approval o modiy the facility's soll testing and acceptance
criteria as specified in Table 3-1. These changes are relatively minor and
comprise the items listed below.

- The tables have been modified to change the acceptance and reuse limit for
PCBe. Specifically the PCB lirsit has been changed to 3 mg/kg to match the
Delaware Landfill Reuse Limit,  Alternatively, the PCE limit would match the
approved and use criferia for beneficial use consistent with the reguirements
specified in Section 3.4 below:

- There are proposed changes in the minimum t{esting requirements for
incoming soils to be more reflective of the regulatory determinations required
to be confirmed by the facility,

CENC has developed this General QOperations Plan to describe the procedures,
processes and overali mapagement that must be implemented and utilized by the faciity
to conduct its permitted recycling/recovery operations,

1.2 Site Location

The CENC facility is located at 94 Pyles Lane, New Castle, DE, 18720, The facility
comprises approximately 7.5 acres located in a heavily indusirialized area near the
intersection of Interstate 495 and Terminal Avenue (Exit 2).  The front gate of the facility
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is located at the foliowing coordinates (WGES 84)
Latitude; N 37.71566° Longitude: W 75.53874°

A site plan, Drawing No. 5P-01, prepared by Compliance Plug Services, Inc. (August 24,
2015) is included in Appandix 1. |In addition, a site location map and topographic map are
included in Appendix | which shows the area surrounding the current facility,. The
property includes New Castle County Tax Parcels 1000600011, 1000600012,
1000600013, and 1000600015,

1.3 Operating Modules For Supplemental Resource Recovery

Operations

in addition to this GOP, two additionat QOperating Modules are included with this Plan to
detail the procedures related io the supplemental rescurce recovery operations
conducied at CENC. A summary description of these operating modules is provided
below,
1.3.1  QOperating Module 1 — Management Procedures for Direct Reuse Soils
("DRS Soils") {last revised February 2015)

Operating Module 1 detatis the procedures that will be utilized by the facility to
accapt and utiize soils that already do not require thermal or biological
rernediation {0 reduce pefroleum hydrocarbon compounds prior to reuse. These
DRS Soils may only require physical processing at CENC prior to its end use.
These DR3 Sails are intended to supplement the malerials produced utilizing the
thermat and biclogical remediation processes at the facility and to augment
CENC's production of treated soils (particularly the production of landfiit cover
matedals) 10 meet an increasing demand and stabilize the facility's inventory. In
addition, utilizing DRS zoils at CENC allows the facility to source separate and
reclaims other aggregate products {such as rock, concrete, etc.) and scrap metal
material for further recyclingfreuse,

1.3.2  Operating Module 2 ~ Manhagement Procedures for Non-Hazardous
Recyclable Materials (NHRM) {last revised April 2010)

Operating Module 2 defines the processes employed at the CENC to beneficiatly
uze various iypes of NMRM that would otherwise be dispesed of as wasies.
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CENC is permitted fo use these NHMRMs in place of potable water to cool and
rehydrate the soil exiting the SRU unit to conserve natural resources, and
provide an environmental benefil to the State of Delaware and the surrounding
communities.  In addition, the process of integrating these NHRM into the
thermatly treated soll restores nutriants and other organic content to produce a
synthetic soil and improves the soil for additional reuses.

1.33  Operating Module 3 -~ Management Procedures for  Biological

Remediation Soil (BRS) Contaminated with Petroleurn Hydrocarbons

Operating Module 3 describes the procedures that will be utilized to accept,
process, treat and reuse BRS. This enhanced biclogical remediation treatment
process uiflizes specifically selected microorganisms that are capable of
metabolizing the organic constitvents  that compromise the pstroleum
coMaminants,

Once the microbial digastion of the petroleum hydrocarbons is corplete, the
s0ils are tested to demaonstrate that the biological process reduced the pefroleum
hydrocarbons to acceptable levels for reuse.

1.4 Eguipment

A detailed list of the operating and processing equipment that is used at the CENC facility
o conduct the activities detailed in this General Operations Plan and its supplemental
operating modules is provided in Table 1-4. The specific equipment identified may be
replaced, in kind as needed, by squipment that provides the same or aquivalent function
in the event of a mechanical matfunction, intermiftent maintenance or service interrupiion
or when the unit has exceeded its useful service life. Al equipment will be properly
maintained and serviced as recommended by the manufacturer or authorized supplier. In
addition, the equipment will be inspected and monitored for service as described in
Section 4.0 below.

1.5 Health, Safety, and Employee Training

Alt CENC employeas will work under appropriate health and safely guidelines established
by the Occupational Safety and Health Administration (OSHA). Use of personal
protective equipment will be in accordance with 29 CFR 1910.132 as a minimum.  First
ald equipment must be maintained and available onsite. Emergency telephone numbers
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of nearby ambulance, hospital, police and fire services will be prominently displayed
onsite.  Any confined space entry done by employees or contractors shall be done in
accordance with 28 CER 1910,148.

Alt employees who are required to utitize equipmaent for the proper operation of the facility
will be approprigtely trained in the operation and maintenance of the equipment prior to
using it. CENC will maintain documentation of any reguired {raining provided at the
tacility. Training will include, at a minimum, the following documentation of employes
information;

The name of the employee raceiving training,

The name of the trainer or qualified instructor;

@

A brief description of training provided;

The date the {raining was completed; and

€

A signature of the employee documenting attendance.

An example of a form that will be used by CENC {o document and record training for
employees is provided in Appendix H. This documentation of training will be maintained
for three (3} years and made immediately available for DNREC review upon request,

In addition to the equipment training, the CENC training program is alseo designed io
ensure that certain facility personnel are properly trained with the knowledge fo effectively
respond to emergency situations.  These employees are shown the location of
emergency equipment, such as fire extinguishers, absorbent materials, first aid supplies,
etc. and are given appropriate instruction on the equipment use. Employees are also
informed of the recognition of and proper handling procedures for waste materials that
may have potentially harmful effects.

All new employees receive iraining that consists of a plant tour of process operations,
foltowed by a hands-on fraining period in the area where the employee will work, Al
employee training will be provided by the Eacility Manager, or his designee.

1.6 Control of Fugitive Dust

CENC uses a street sweeper and/or water spray truck to confrol fugitive dust generated
by truck fraffic and general facility operations. The street sweeper and/or waler spray
truck are to be used at least once each operating day, as weather conditions permit, on
all paved surfaces, including Pyles Lane. This will be done more often in the event of
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sustalned airborne visible dust. Additicnally, a strest sweeper and/or water spray truck
must be used whenever truck traffic starts to generate visible fugitive dust.

CENC personnel will complete fugitive dust contrel application logs. At a minimum, these
logs must inchlude the date, activity performed (Le. ran street swaeper), run time, locations
in which activity was performed in addition to & section for employee comment.
Completed logs are required to be maintained at the faciity for a minimum for five (5)
yaars and made immediately available for DNREC review upon request,

1.7 Applicable Permits

CENC operates, and seeks to continue to operate, the Soil Remediation Unit and
associated processesfequiprnent under the authority granted by the DNREC, Current
permits include the following:

+ Resource Recovery Permit No. SW-02b16
o Air Quatity Permit No. AQM- 003/00280 (Renewal 1)
s NPDES Storm Water General Parmit
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n@ Petroleum Contaminated Soil Process

CENC's current Resource Recoveary permit, for which it seeks reissuance, allows solls, and other
environmentally inert solid materials, such as rock, gravel, concrete, etc., contaminated with
petroleum hydrocarbons, as specified in Section 3.1.1 to be processed via thermal treatment as
discussed heregin.,  In addition to thermal processing in the SRU, the plant is equipped to
physically process solt by screening and blending prior to thermal or biological treatment
Blending of unremediated soils may only be performed to achieve the physical characteristics
{e.g., moisture content) nacessary for proper treatment or to reduce or adjust the TPH
concentration to facilitate the thermal desorption process. The facility is also designed to sonduct
certain supplemental resource recovery operations such as:

1) management of Direct Reuse Soils, as described in Operating Module 1, (which are soils
that are fo be physically processed only and do not reguire thermal treatment if being
used as alternate daily or intermediate landfifl cover or another use specifically autharized
by the Department),

23 the use and handliing of NHRM materials, as described in Operating Module 2, that are
used to cool and rehydrate soils exiting the SRU and may also be used to replace
organic content and nutrients to the soil that were destroyed during the thermal treatment
process, and

3) the use and application of microbial agents specifically engineered to biclogically
remediate soil, reducing petroleum contaminants o levels required for reuse as
described in Operating Module 3.

All past-processing analytical requirements must be met before the soll can be sent offsite for
reuse. The processed soils generated by CENC can be beneficially reused for a variety of
purposes as described in Section 2.6 below. The processes described below are also depicted in
the CENG Soil Management and Process Flow Diagram inciudad in Appendix X1

2.1  Soil Remediation Unit

Al its current parmitted capacity, the thermal desorption unit can process an average of
appraximately 60 tons par hour (T/H) of contaminated material. The thermai processing
systam is permitied to operate 24 hours per day, 7 days per wesk, with & maximum of
6,000 operating hours per year, or as specifically authorized under the facilty's Air
Quality Permit issued by the Department. The operating schedule fypically allows one
hour each for start-up and shut down of the thermal processing system.
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The media containing the contaminants will be a non-combustible material (e.g., soil).
The contaminanis contained in the media will typically have combustion temperatures
ranging between 230° F and 1100° F. No ignitable materials (Rashpoint < 140 °F) will be
accepted at the site, Acceptance ig defined as the point the soils are off-loaded at Clean
Earth of New Castle's faciiity.

The componenis of the residual wasie thermal processing system include:

& Rotary drum soil dryer with primary burner (specifically, a Thermotech Soil;
Desorption Unit),

«  Cyclong

= Primary baghouse

«  Primary fan

¢ Heat exchanger

e Thermal axidizer

o Exhaust stack

o Mixing & soil cooling conditioners

» Secondary baghouse

e Auxiliary fan

The ptimary treatment compeonent is the rotary dryer, This dryer meagures approximately
10 feet in diameter by 48 feet long. Contaminated soils enter the rotating dryer, which is
heated with & burner fueled with natural gas or on-specification recycled fuel oil, and
exits the opposite end of the rotary dryer as remediated soil. A 48 million BTU per hour
{mmBtu/tr) burner (maximum) provides heat to the rotary dryer. A secendary burner (17
mmBtu/hr) provides heat in the thermal oxidizer unit,  Waste material moves in one
direction through the dryer while air flows in the opposite direction. The dryer heats
contaminated solls to temperatures between 230 and 1,100°F. The waste is retained in
the dryer for approximately 12 to 15 minutes depending on the concentration and type of
pefroleum contaminants as well as the type of soil matiix itself. As the soil is heaied,
hydrocarbons volatilize into the dryer exhaust gas air stream. Following the retention
pariod, the processed material is discharged from the dryer,

The dryer exhaust flue gas is ducted to the thermal oxidizer that operates at a
ternparature to ensure final destruction of the hydrocarbon-laden gases. The thermal
oxidizer will destroy 99% or greater of these hydrocarbons and is regulated under the
facility's air permit. A natural gas burner provides heat to the thermal oxidizer.
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Particulate matter is cotlected in the bag house squipped with Teflon coated fiberglass
bags. CENC conducts visual observations of the stack to ensure compliance with the air
permit requirements for the slack. Prior to disposal of spent bags from the baghouse,
CENC must obtain a representative sample of the bags and their contents, as outlingd in
the facility's Ash Disposal Plan, for analysis of appropriate constituerds. At a minimuim,
the testing will include TCLP metals and PCBs, in addition o any requirements of the
disposal Tacility, to ensure proper disposal. A copy of these data will be maintained for at
least three (3} years and made immediately available for DNREC review upon request.

Codling is accomplished using an air-cooled heat exchanger. The air-cooled heat
exchanger re-heats the air coming out of the baghouse to B00-300°F prior to entering the
oxidizer for fuel efficiency.  The heat exchanger and baghouse are both regulated via a
DNREC igsued air permit,

Automatic safety controls, temperature gauges, and recording devices allow the plant to
operate only within strict parameter ranges. A computerized operating system controls
the monitoring, collection and retenfion of data, and analysis of plant performance,
These records will be maintained for at least three (3) years and made immediately
available to DNREC for review upon request,

2.2 Material Acceptance

Trucks typically carrying 20 to 25 tons of material enter the facility by way of Pyles Lane,
To minimize tracking of mudfdust onto Pyles Lane, CENC maintains water trucks andfor
sweepers to clean the roadways inside the facility and on Pyles Lane as needed {Section
1.8).

221 Truck Entry Documents
Each truck delivering soil or non-hazardous recyclable materjals to the facility must be

accompanied by a CENC Site Entry Ticket This Ticket or entry document bears an
approvat number, issued by CENC, to document that the material meets the analytical
requirements o be accepted under the facility's operating permits.  Additionally, each
truck must have a valid Delaware Solid Waste Transporters permit.  Upon arrival, and
after entering the facility property, each truck will remove its tarp and advance to the
ansite scales. The scale operator or other trained CENC personnel will verify the
approval number on the entry ticket and Waste Transporter number, based upon the
number generated by the computer tracking system, and logs in the truck. CENC verifies
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with the Department that each waste-carrying vehicle that arrives at the facility is
registered undear a valid Waste Transporier Number,

222 Visual Inspection/Load Rejection

Each load is visually inspected when the fruck is on the scale by trained CENC
personnal, A representative composite sample of the soit in the truck is collected and
analyzed as described in Section 3.3 below.  If the load does not meast the acceptance
criteria, CENC wili contact the generator if any material is found that does not conform to
the appraval 1o resolve any discrepancies and if necessary reject the shipment. CENC
will notify the SHWMB within 24 hours of any shipment being rejected. Hf, after
acceptance, CENC determines the contaminated soils are unacceptable, CENC must
notify the SHWMB immediately with the reason for rejection and the soil will be removed
from the CENC facility within 72 hours unless otherwise authorized by the Department.

If the contaminated soil is determined to be a hazardous waste, CENC shall contact the
SHWME immediately and remove the NHREM within 72 hours, unless otherwise
autherized by the Department.  All removal and disposal shall comply with all applicable
sections of Delaware's Regulations Governing Hazardous Waste (DRGHW). A copy of
the hazardous waste manifest used to represent the shipment offsite shall be submitied
to the SHWME and a copy shalt be maintained by CENC onsite for three (3) years and
tmade irnmediately avatlable for DNREC review upon request,

The onsite analytical results will be retained with the analytical results produced by the
off-site laboratory (pre-acceptance sampling results) and maintained at the CENC facility
for three (3) years. These results will be made available for DNREC review immediately
upon reguest.

2.3 Material Storage

231  Unprocessed Material Storage

A maximuen of 16,000 tons of contaminated soil must be stored in one of three (3) meta)
buildings identified as "TPH Storage” on the Site Plan Drawing $P-01. Eack building
shall be compietely roofed with walls intact. Each load of contaminated soil or NHRM
miay be stored for a maximum of 56 days from the day of receipt. CENC must be able to
immediately demonstrate the length of time each load has been onsite and maintain this
documentation for DNREC review for a minimum of three (3) years,
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Unprocessed soil may be scregned and prepared for processing in the SRU outside of a
storage building; however, unprocessed soll, with the exception of DRS soit ag described
in Operating Module 1, may not be stored outside of a storage building when the facility is
not open for operation,

Petroleum contaminated soil must be segregated from Manufactured Gas Plant (MGP)
contaminated soils and NHRM. Blending of unremediaied soils may only be performed
to achieve the physical characteristics (e.g., moisture conlent) necessary for proper
treatment or to reduce or adjust the TPH concentration to facilitate the thermal desorption
process.

232  Processed Material

Soil remediated in the SRU may be stockpiled uncovered for up to three working days
while awaiting confirmatory analytical results as described in Section 3.4, If the results
indicate that the soils achieve the reuse standards, they may be stored uncovered.
Thermally remediated soils will be stored in the Finished Pile Storage Area shown on Site
Flan Drawing SP-01 (dated August 24, 2015). DRS soils must be stored as described in
Section 2.2 of Qperating Module 1. Likewise, ireated BRS soils will be siored as
described in Operating Module 3. The facility has a maximum total storage capacity of
25,000 tons for processed material {thermally rermediated soils, biological remediation
soils and direct reuse soils combined).

Soils that do not meet the TPH limits shall be reprocessed in the thermal desorption unit,
resamplad, and reanalyzed within three working days of receiving the initial lab results,

While awaiting retreatment, the soll must be covered with an impervious tarp or placed in
one of the storage bhuildings identified as “TPH Storage” on the Site Plan in Section 10.
Within 24 hours of receiving lab results revealing a second treaiment failure, the SHWMBA
must be notified via lelephone (302.739.8403) of the reason for the treatment failure and
a plan to remedy the unsuccessfully remediated soils.

Except for those processed soils sent offsite for the reuses detailed in Section 2.6 below,
CENC will request, in writing, permission from DNREC to store remediated soil in any
focation other than that designated on the Site Plan. A letter fram the property owner
indicating they will assume Hability for any contamination must be included in this request.
Storage in any additional locations may only occur after written approval from the
Depariment,
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2.4 Process Description

After the truck has baen logged in (see Section 2.2) and sampled (see Saection 3.3), the
driver is directed to a staging area pending analytical results. If the analysis indicates the
material is acceptable, the fruck is directed to the unloading area in the middle of the
facility. After recelving the first four (4) loads of a project during the same operating day,
CENC may allow drivers fo untoad prior 1o the completion of the pre-acceptance analysis
required in Section 3.3 if the soils are from the same project and generator and rone of
the prior loads received from the soll project exceeded the fadility's pre-acceptance
analytical criterfa.  If soils are received from the same project on additional operating
days, CENC may not unload the solis prior to recaipt of the pre-acceptance analysis from
the faboratary until at least four (4) loads from that project are received and the pre-
acceptance analysis successfully demonstrates that the soil meets the facility's
acceptance criteria. The =it i5 then transferred by CENC equipment {i.e. loaders,
excavators) to one of the screening units to remove any residual aggregate material
and/or debris.  The screened soit is then transferred to one of three storage buildings
designated as "TPM Storage” on the Site Plan revised December 22, 2009 to await
treatment In the SRU.  No unremediated soil (screened or unscreaned), with the
exception of DRS soils as described in Operating Module 1, will be stored in the
unloading area or process area when the facility is not in operation.  If the facility is
closed the soils must be stored in one of three storage buildings, as described above.

idepending on the physical characteristics of the soil, such as the moisture content, and
the amount of unprocessed andfor processed material already on site, treatment may not
commence immediately. Each load of contaminated soil or NHRM may be stored for a
maximum of 56 days from the date of receipt. The soil shall be stored in the storage
bulldings reverenced in Section 231 until freatment commences., At thig time, the
material may be commingled or combined with other soils to create a more treatable
waste stream as described in Section 2.3.1,

Occasionally, incoming scils may be too wet {moisture content ranging from 10 to 30%)
to effectively screen the soil before thermal processing. The high moisture content of
these soils 5 generally due to weather conditions at the site where the soils are
excavated or generated. In these instances, CENC may add any of the commercially
available sofl drying agents, as listed in Table 2-4, which includes sand, clay (speedi dry),
vermiculite, cornstarch, diatomaceous earth, lime, lime kiln dust (LKD), cement kiln dust
(CKD) or porttand cement to the contaminated soils before screening fo reduce the
moisture content of the waste prior to further processing for thermal treatment. CENGC
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will maintain documentation at its site, in the form of an MSDS sheel or, for LKL and
CKD, detailed chemical analysis, of the drying agents usad {o treat soils do not exceed
facility acceptance lmits specified in Table 3-1. If a new soil drying agent is identified,
which is not listed in Table 2-4, CENC will submit a reguest for approval, in writing, to the
Department prior to its use. This additional pre-treatment measure is not infended to
alter the wasie's chemical constituent leveis, rather, the process is intended to improve
the capability and efficiency of the final thermal treatment process.

Qccasionally, during the biological remediation process, moisture can be generated. In
this case soil drying agents may be added and mixed in with BRS soils to assure the
material meets the geotechnical requirements of the and-use site,

CENC wilt limit the amount of solt drying agent added to the waste to a maximum of 7%
by weight to avoid uninientional dilution of waste constiibent concentrations. Gn
average, 2-7% (by weight) of drying agents are required to reduce excess moisture
content to 10% or below to make screening of the waste to rémaove oversized debris less
dgifficult and more practical with the plant's existing equipment.  Additlonally, high
moisture content creates inefficiencies in the thermal treatment process, resulting in
unnecessary fuel usage and excess emissions from expending energy to remove water
rather than treat contaminants.

The soil drying agents will be added to the soils while the material is in the designated
TPH Starage Buildings. The drying agents are raceived at CENG in either packaged
containers (8.9., bags, totes, efc) or they may be supplied in bulk. The facility's
Laboratory Manager, or histher designes, will determine the amount of drying agent io
add to the soil based on & bench-scale avaluation (the amount of drying agent added
may not exceed 7% by weight of the contaminated soll to be processed, as indicated
above). Additions wifl subsequently be made uging a front-end loader bucket, or similar
equipment, to spread the drying agent over the soil pile and then mixing the soil with the
loader bucket. Based on the diving agents being used, no significant curing ime is
expected before the waste may be processed. CENC will monitor the amount of drying
agent added to the soil and record the information in the facility’s operating record.
Again, this pre-treatment dees not change the waste characteristics, buf improves the
capability of the waste freatment process.

CENC screens incoming soils using a vibratory deck screen to remove aggregate
material (stone, brick, rock, concrete, asphalt, etc), as well as process residuals such as
paper, wood, plastic, and debris. Following the screening, CENC will hand sort or pick
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any small debris or residuals from the remaining aggregate material to achieve final
saparation of the recyclable material,

The screening and physical separation process is 1o be conducted outdoors on the main
asphalt paving area of the plant This area is dasigned to provide appropriate
management contrels (e.g., stormwater runoff conbrels, including the use of a
sedimentation basin} to prevent comaminated soil or leachats from being released to the
environment.

Contaminaled aoll is transported 1o the SRU via a conveyor system. The soif enters the
rotary dryer, where it is heated 0 a predetermined temperature range based on the type
of contarnination present in the soil (e.9., whether contamination present are light-end or
gasoline range organic petroleum fractions, (GRO range compounds, typically botling
poits less than 170°C), heavy-end or digsel range organic petroleum fractions {(DRO
range compounds, typically boiling points 2170°C) or high PAM contatning matertal such
as MGP soils). Al waste soils are heated to a temperature of batween 230 to 1,100°F o
valatize the hydrocarbon contamination. The initial temperature ranges typically used for
gach type of soll contaminant are as provided below:

Type of Contaminant Soil Temperature Range (in °F)
GRO Petrolewn  Hydrocarbons  {(B.F, 230-600
<170°C)
DRO Petroleum  Hydrocarbons  (B.P, T a60-850
2170°C)
"MGP Contaminated Soils (High PAH soils) 400-1100

Generally, the soil is retained in the dryer for between 12-15 minutes, depending on the
conceniration and type of contarnination, the physical characteristics, etc.  Upon exiting
the rotary dryer, tha soll is considered clean, pending analysis (see Section 3.4).

Tha BRU is a2 robust treatmeant system that can process a wide range of soil/fill types
{e.g., clays, sandy materials, high aggregate content, etc.) that contain varying
concentrations of petroleumn hydrocarbons.  The maximum soil-charging rate may not
exceed 60 tons per hour unless otherwise specified in the facility's Air Quality Permit.
The asctual soil-charging rate and combustion temperature are monitored at the facility’s
control tower by & trained and experienced plant operator. The aperator may vary the
feed rate and combustion temperature during the course of ireatment depending on the
physical charasteristics, moisture content, and hydrocarbon concentration of the waste
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stream. The burner temperature may vary from one bateh to another in arder to conserve
natural gas while volatizing constituent concentrations {o applicable soll re-use criteria.

A processed material condiioner (comaorised of an auger with spray bars) conirols dust
grmissions and rehydrates the processed material as it exits the dryer. The facility may
supplement or replace the water used o rehydrate the soils exiting the dryer by using
NHRM materials to add moisture content and bulk to codl the hot soils {see Operating
Madule 2 for mare detaited discussions of the use and management of NHRM's).  Any
particulate matter (PM) or steam emissions from the secondary baghause are returned to
the dryer.

The caoled, moist, remediated soil is transferred to tetmporary outdoor storage piles using
a radiat stacker conveyor. A wet spray system is used to control fugitive dust during
transfer to and from the plles during storage. Under normal operating conditions, a
period of 22-25 minutes elapses fram the time the contaminated soil is loadad onto the
conveyor to when the remediated soil (pending analysis) exits the SRU via the radial
stacker

At this time, the process of adding NHRM's to remediated solls to coo!, rehydrate, andfor
amend the remediated soil from the SRU has been approved by the Department. CENC
may not accept any specific NHRM untl after the Department has granted written
approval (see the NHRM Operating Modulg).,

The remediated material is sampled and may be stored uncovared for a period of three
days, pending analytical resulis, as described in Section 2.3.2. Treated soils that achieve
the required clean-up standard can remain uncoverad and is transferred by front-loader
from the storage piles onto outgoing trucks.

Soils that do not meet the reuse standards shall be reprocessed in the thermal desorption
unit, resampled, and reanalyzed within three working days of receiving the initial fab
rasults. While awalting retreatment, the soil must be covered with an immpervious tarp or
placed in one of the storage buildings identified as "TPH Storage” on the Site Plan
revised December 22, 2008, Within 24 hours of receiving lab results revealing a second
treatment failure, the SHWMB must be notifled via telephone (302,739.9403) of the
reason for the treatment failure and a plan to remedy the unsuccessfully remediated
s0ils.
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2.5 Residual Materials Management

Aggregate matenal (stone, brick, block, asphall, ete.) screened from the contaminated
soil 1s initially stored in the Guonset Hut (or other acceptable building) untit a verification
is made to ensure that any pefroleumn soils have been sufficienfly removed and separated
from the aggregate. CENC will follow the standard operating proceduras included in
Appendix X, This procedurs inciides the scresning of the aggregate using a
photoionization detector (FID) unit to verify that contaminants have been successfully
removed.  Following this successful completion of this verification procedurs, the
aggregate material may be transferred to an outdoor storage location prior to shipment to
an off-site location for futher management.

Once the residual materials are generated, CENC removes the materials off site to an
appropriate facility for funther processing or disposal within three days {consistent with
DRGSW Section 9.4.2.8.1) of being deemed a segregated process residue in
accordance with the facifity's Management of Aggregates Procedure referenced above,
CENC intends to send any materials thal can reasonably be recycled to a facility that is
capable of recovering these resources.  Accordingly, recovered rock, concrele, stane,
brick, asphalt and scrap metal wilt be collected and routinely sent off site to an
appropriate recycling facility,

2.6 Final Reuse Materials

The reuses of the remediated soils include, but are not limited to:

e Road base fil

= Topsoi supplement

»  Landfit alternate daily or intermediate cover
¢ Structural and non-struciural il

e Final construction cover

= Asphalt plant feed
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3.0 Waste Analysis and Characterization Plan for Petroleum
Contaminated Scils

This Waste Analysis and Characterization Flan (WACP) describes the process, which includes
samphing and analysis, used by CENC to evaluate potential contaminated soils for acceptance
and processing at the facility, This process is intended to: 1) ensure that the contaminated soils
received and accepted at CENC are hoth authorized under the facility's applicable state issued
operating permit and suitable for processing and/or treatment; and 2) verify that the proposed
soils are non-hazardous and do not contain unacceptable materiale as defined in Section 3.1.2.
The WACP also desceribes the procedures used by CENG to verify that the soils treated at the
facility meet the conditions required for beneficial reuse.

The WACP divides waste sampling and analysis into three phases:

+ Pre-approval sampling and analysis applies to those samples thal are collected by
the generator and reviewed by CENC prior to the issuance of approval to ship the
waste to the CENC facility. Analyses performed during pre-approval are condusted at
an off-site laboratory. If materials do not meet the pre-approval criteria, the soit will
not be approved for shipment to the site. On occasion, CENG may also follow the
limited pre-approval procedures specified in Section 3.2.1, below as necessary.

«  Pre-acceptance sampling and analysis applies {o samples that are collected by
CENG from trucks of soil arriving at the site, prior to material acceptance. Such
analyses will be conducted in the onsite laboratory.

+  Posttreatment sampling and analysis applies to samples of the remediated soils
coliscted by CENC that are analyzed by an off-site Iahoratory to verify the removal of
the contaminants after processing and prior to s0il reuse,

This section discusses the waste analysis requirements related to pre-approval, pre-acceptance
and post-treatment tasting for the general class/types of material accapted under the scope of
this GOP. All analytical testing wilt be conducted in aceordance with the most current, legal
edition of SW-846 methods or the specified onsite laboratory test mathods found in Appendix X,
unless written approval from the Department is granted 1o utilize anather test method. All waste
generated as a result of these analyses will be disposed of in accordance with DRGSW and
DRGHW, as applicable.
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3.1 Approval Process for Petreoleum Contaminated Soils

Each soil proposed for acceptance at CENC tiggers the approval process described
below. This approval process involves careful review by CENG of the information and
data supplied by the generator, which is then compared to the approval requirements
specified for the material.

Generators/agents that intend to send contaminated soils to CENC for the treatment
and/or processing must comply with CENC’s waste approval process as set forth below,
This process also includes the preappraval sampling and analysis reguirements outlined
in Section 3.2, CENC will provide the generator/agent with & copy of the facility's
approval package (see Appendix Iy which must be completed and submitted to CENC
for review. This package includes a Non-Harardous Profile Sheet that must be
completed and certified by the generatatfagent. In addition to the information provided in
the Profile Sheet, the generatorfagent must sarmple and analyze the soil in accordance
with the procedures specified In Section 3.2 below. The data developed from this
sampling and analysis, along with other supporting information such as registration form
from an aboveground or underground storage tank (AST/UST). shall be submitted to
CENC along with the Profile Sheet for approval.

CENC wilt review the completed Profile Sheet and any analytical or any supporting data
supplied by the generator/agent to determine whether the solls meets the facility's
acceptance criteria and related parmit requirements. i the zoil is deemead acceptabla,
and consistent with the requirements of the facility's permit, CENC assigns an approval
{job} number o the soil that is unigue to the customer and the soil project. In cerain
instances, CENC may issue a limited pre-approval where final approval and acceptance
may be based on suppiemental sampling and analysis performed following the arrival of
the soils at the faciity as described in Section 3.2.1 below. In either case, the approval
number issuad by CENC it used to identify the soil throughout its movement and
processing at the Facility. This number will appear on various waste tracking documenis
at the Facllity and is attachad to the Facility's electronic database tracking system.

1.1 Acceptable Materials

Only sofls contaminated with RCRA non-hazardous petroleum hydrocarbons,
non-PCE mineral oils, natural olls and RCEA non-hazardous MGP coal distiliates
that meet the standards set for the in the facility's operating permit may be
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accepted for treatment in the soil remediation unit, Acceptable sources of
contamination from petroleum compeunds are restricted to;

= Automotive crankcase and lebricating oils, fuel oils (ASTM numbers
1-6), diesel fuel, gasoiine, kerosene, and aviation fuel;

= MGP Soils;

« Used oil, defined by the Depariment as "Any oil that has been refined
from crude oil, or any synthetic oil, that has been used and as a
result of such use 5 contaminated by physical or chemical
impurities”,

+» \Waste Qil, defined by the Department as “Wastes, such as botiom
clean-out waste from virgin fuel oil storage tanks or virgin fuel ci spill
cleanup that are not used olf because they have not been "used” for
their intended purpose.” [50 FR 48174] For the purposes of the
CENC issued permit, solvent contaminated waste oif does nof meet
the definition of waste oil; and

s (Other Naturat oils as identified in Table 3-2.

3.1.2  Unacceptable Materials

Unacceptable Sources of contamination include:

e Material determined to be RCRA hazardous, whether listed or
characteristic, as defined by DRGHW.

= Sources contaminated with used or waste ol not complying with the
definitions listed in Section 3.1.1.

3.2 Required Sampling and Analysis for Waste Approval

Each conlaminated solt project that is proposed to be accepted at CENC for treatment
andfor processing must be appropriately sampled and analyzed either at the generator
site or at the facility as prescribed herg to ensure that the soil meets the facility
acceptance criteria and any required permit conditions. In addition to this information, the
generator/agent will submit the data prescribed on the Non-Hazardous Profile Sheet, as
required in Seclion 3.1 above. All analysis required to be performed in this section must
be completed by an independent quatified laboratory using the most current legal edition
of U.S. EPA SW-846 approved methods, or another EPA authorized equivalent method
that has been approved by the Department in writing.
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All soils proposed for approval by CENC must te sampled and analyzed in accordance

with the criteria specified in Table 3-1, Minimum Incoming Soil Testing and Acceptance

Criteria.  Qther than those contaminants who concentrations are reduced by the thermal

or biological treatment utilized at the CENC facility, all soils received at the facility must

meet the TCLP criteria for non-hazardous waste. . Soils that may be destined for another

reuse authorized by an out-of-state regulatory agency may meet the constituent

concentration oriteria required for that reuse, i the scils can be sufficiently segregated

and ranaged separately at the faciity,

3.2.1  Limited Pre-Approval Procedures

On occasion, CENC receives requests for approval of soil projects where
axtensive testing has already been completed to properly characierize the soif
following testing protocols to comply with state specific site remediation
standards andfor to meet the acceptance criterfa for another processing or
disposal facility. In these instances, there are frequently sample parameters
andfor testing frequencies that do not match CENC's specific approval criferia.
The procedures specified below detail the methods CENC may employ o receive
the soils based on exisling anaiytical data supplied by the generator and hold
final acceptance pending the completion of additional sampling and analysis as
conducted by CENC afler arrival.  The soil managed under these limited pre-
approval procedures will remain segregated at the facility until sufficient analysis
has been recelved to ensure the soils meet the facility's acceptance criteria,

All contaminated soils managed under these limited pre-approval procedures will
be reviewed to ensure the soils are properly characierized prior to receipt as part
of the facility's approval process.  Accordingly, these soils must meaet the
minimum incoming soils testing and acceptance criteria for the parameters listed
in Table 3-1. The Faclity Manager or authorized designee may require
additional analysis, as needed, to ensure the soil received is sufficiently
characterized for proper handling and managemerntt prior to receipt. In addition to
the characterization testing data, CENC will utilize the Non-Hazardous Profile
Sheat and ofher documents pertaining o the site history andlor site
investigations supplied by the soil generator fo evaluate materials considerad for
the limited pre-approval process to ensure that the materials are expected to
meet the facility’s acceptance criteria,
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CENC will implement the Hmited pre-approval procedures described here for
contarminated soils when the pre-approval testing supplied by the generator may
he aither lacking certain test parameters and/or when the testing supplied does
fot meat the frequency specified under the pre-approval testing requirements
specified in Seclion 3.2 above,  Specifically, these limited pre-approval
procedures will be applied to supplement analysis supplied by the generator with
data abtained from analyzing samples collected following arrival at CENC when
the pre-approval data supplied by the generator does include, or does not match
the testing frequency, as required under Table 3-1.

Contaminated soils that will be managed pursuant to these limited pre-approval
procedures will be deliverad to the CENC facility and staged onsite in one of the
previously approved storage areas as indicated on the Facility Site Plan Drawing,
SP- prepared by CPS. The material will be kept segregated from other
incoming soits and properly marked with the staging approval {job) number.
Following arrival at the facility, CENG will randomly select an incoming vehicle to
coflect & sample for analysis.  Alternatively, CENC will colfect a composite
sampie from the segregated stockpile of soils staged onsile.  The sample
cotlected will be submilted to an independent qualified taboratory o obfain the
identified parameters that were omitted, or did not meet the required frequency,
from the generalor's initial test data. Samples collected will he used fo
supplement the data untll the next sampling interval. At which fime, if the project
sols are stifl being received, CENC will collect a sample for the next sampling
interval (e.g., 1 sample will be collected and analyzed for each 1000 ton TPH
sampling interval).

Upan receipt of the results of the limited pre-approval testing, CENC will review
the information and make a final approval and waste acceptance determination
for the material. If, in the unlikely event, the results of the analysis indicate that
the soif does not mest CENC's permit acceptance crtera, CENC  will
immediately contact the generator to inifiate arrangements 1o have the soil
returned to the generator or sent to an alternate facility selected by the generator,

Al contaminated soils received and sampled in accordance with the limited pre-
approval testing procedures specified here will also be subject to the Incorning
load verification procedures gpecified in Section 3.3 below.
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3.3 incoming Load Verification

A represeptative sample of the incorming soil is collected from each truck that artives at
the CENC facility. Sampling from the truck body alsa allows an opportunity for CENC
personnel to visually inspect a delivery before discharging the soils into storage areas.
The onsite analysks provides the facllity direct control over waste acceptance, reduces
the potential for #licit waste shiprments, and provides for a greater sampling frequancy of
critical parameters.

For contarminated soils that are received for thermal remediation, each samiple of the
incoming shipment witt be delivered to the onsite laboratory where it will be evaluated
(visually) to assure the material is consistent with the approval package subrmitted by the
genetator/agent as described in Section 3.1 above.

For contaminated soils that are received for thermal treatment, sach samiple of the
incoming shipment will be evaluated as described below (DRS Soils are sampled as
described in Opérating Module 1) Samples are delivered to the onsite laboratory for
analysis. Individual truck samples from the same generator and soll project may be
combined o form a composite sample for the analysis performed by the facility's onsite
taboratory. CENC wiil combine the samples to form two {2} composite for the first 100
tons (approximately 4 tracks) of soll received from the soil project. CENC will continue to
test ane (1) composite sample from each 100 tons of solf received thereafter from the
same project. Bamples from the incoming loads are tested using a chloride detection
system to measure total organic halides {TOX) following the most current, legal version of
EPA Method 9023, The TOX analysis results abtained will be evaluated as follows:

1) if TOX sample rasults are <50 mg/kg the soil may be acceptad at the facility;

2) ifthe TOX s = 500 mg/kg the soll must be rejected; or

3) if the TOX sample results are = 50 mg/kg, but less than or equal to 500 mglkg
the soil must be further analyzed for PCBs using the most recently approved
varsion of EPA Method 8082, Thase results of this additionad testing will be
compared to the acceptance criteria in Table 3-1. If the results exceed CENC's
acceptance limits, the fpad will be rejected as described in Section 2.2.2.

The TOX analysis is used as a screening method to ensure that the soils do not contain
levals of PCBs above specified permit limits that reguire managemeant as a TSCA waste
and are prohibited for acceptance andf/or treatment at CENC, Al analyses patformed
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onsite will follow the Standard Operating Procedures found in Appendix X or in
accordance with the most current, legal edition of the SW-846 rnethods.

These incoming load verification samples are also evaluaied for geotechnical
characteristics and moisture content to determine whether the addition of scif drying
agents are required as outlined in Section 2.4 above, The addition of soll drying agents
minimizes the need to expend excess energy to thermally heat =oils 1o remove water.

If the analysis indicates the materfal is acceptable, the truck is directed to the unloading
area in the middle of the facility or to one of the facility's TPH Storage Buildings, After
receiving the first four loads of a project on the same operating day, CENC may allow
drivers to unload prior to the completion of the pre-acceptance analysis required above if
the soils are fram the same project and generator and none of the prior loads received
from the solf project exceeded the facility's pre-acceptance analytical criteria. [If soils are
recaivad from the same project on additional operating days, CENC may nat upload the
soiis prior to receipt of the pre-acceptance analysis from the laboratory until at least four
(4) loads from that project are received and the pre-acceptance analysis successfully
demonsiratas that the soil meets the facility's acceptance criteria, Once the same project
fromt the same site of generation has been sampled in accordance with the above in-bruck
sampling requirsments for a period of five (6) opetating days, CENC will review all the
associated verification testing results. if the TOX results are 75% below the 50malkg
limit for soit acceptance, CENC will no langer require the in-truck sampling of the first 4
truckioads each oparating day. These first 4 loads will be permitted to unload prior to
sampling. This practice will be terminated ang in-truck sampling of the first 4 tuckloads
each operating day will resume if any TOX result from the project excead 75% of the
accaptance criteria,

If the load does not meet the acceptance criteria, CENC will contact the generator if any
matertal is found that does not conform to the approval to rescive any discrepancies and
if necessary reject the shipment. CENC will notify the SHWMB within 24 hours of any
shipment being rejected. If, after acceptance, CENC determines the contaminated soils
are unacceptable, CENC must notify the SHWME immediately with the reason for
rejection and the soil will be removed from the CENC faciilty within 72 hours unless
othenwvise authorized by the Department.

If the contaminaled soit is determined to be a hazardous waste, CENC shall contact the
SHWMB immadiately and remove the NHRM within 72 howrs, undess otherwise
authotized by the Department.  All removal and disposal shall comply with all applicable
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sections of Delaware's Reqgulations Governing Hazardous Wasle (DRGHW). A copy of
the hazardous waste manifest used 10 represent the shipment offsile shall he submitted
to the SHWMB and a copy shall be maintained by CENC onsite for three (3) years and
made immediately available for DNREC review upon request,

The onsite analvlical results will be retained with the analvtical results produced by the
off-site laboratory (pre-acceptance sampling results) and maintained at the CENC faciity
for three (3) years. These results will be made avallable for DNREC review immediately
upon request,

3.4 Post-Treatment Soll Sampling and Analysis

The purpose of this sampling and analysis is to confirm that the soils trealed by CENC
meet the reuse conditions established through the facility's operating permit and in this
GOP,

This sampling plan assumes that CENC's resource recovery processes produce a
product that is relatively consistent and homogenous.

Following the thermat treatment of the contarinated soils, a composite sample of the
remediated soil must be collecied every 300 tons or at the end of each working day,
whichever occurs first,.  Samples are submitted o & laboratory for analysis within three
working days and analyzed for Diesel Range Organics (DRO) in accordance with the
most current, legal version of EPA Method 8015, Test resuits are received within three
{3) warking days.

.ln addition to the DROQ analysis specified above, CENC shall obtain a representative,
composite sample of each treated batch, Remediated soll is produced in batches by the
facility based on the characteristics of the soils that are being received at CENC and
based on the infended designated reuse location. Treated batches will be comprised of
thermally remediated soils that have met the post-treatment DRO testing criteria and/or
trealed BRS soils that have met the post-ireatment DRO testing criteria specified in
Saction 3.2 of Operating Module 3. CENC will collect a representative sample from each
treated batch for analysis. Each treated bateh will be segregated from gther batches and
will be analyzed separately to ensure thal the soil in the batch meets the specific reuse
conditions specified below. Each {reated bafch pile ranges hetween 2 500 to 4,000 tans,
but will not exceed 4,000 tons. This batch size is necessary to allow CENC to maintain
operational flexibiity for its process and (o effectively perform the sampling as described
Appendix VI, The sampling size and grid sampling procedure to be utilized wilt maintain
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the integrity of the evaluation procedure and ensure that the data objectives for the
sampling plan are achieved.

CENC has established separate post-processed soll analvtical testing and applicable
reuse fimits for the final processeditreated soil produced at CENG. Both the analytical
parameters and the specified reuse limits will vary bhased on the intended beneficisl use.
Accordingly, CENC has prepared three (3) Testing Schedules that detail the parameters
that will be tested, as well as the applicable reuse limits astablished, based on the end
use. These schedules for reuse are provided in Appendix V, and include the following.

«  Schedule 1. Topsoil supplement for commercial or industrial reuse. Examples:
Compost Plant feed, landscaping applications,

« Schedule 2: Construction material, road sub-base, structural and non-structural
fitt and tandfill top or final construction cover.

+ Schedule 3 Delaware State landfill operating cover {daily/intermediate), out-of-
state landfill cover, asphalt plant feed, other authorized reuse.

Once the post-process soil testing has been completed, process batches can be
combined or reblended as long as the resulfing baich, based on the weighied average of
the above analytical results, meets the beneficiat use criteria established by the proposed
end use site as outlined in Schedule 1-3 above

3.5 lse of Alternate Risk-Based Standards

A Risk Assessment Evaluation Report {see Appendix) was completed fo determine
alternative risk-hased standards for cerfain chemical constituent compounds. This Risk
Assessment Report evaluated the actual risk posed based on the handling and use of the
processed soils from CENC as alternate daily/fintermediate cover ("ADC") material at
Delaware landfill facilities that have been permitted and sited in accordance with the
Delaware Regulations Governing Solid Waste (DRGSW).  The Risk Assessrment
Evaluation included an analysis of potential human exposure risks to both onsite workers
as well as possible offsite exposures to the public.

351 Abernate Requiremenis for Metals

Based on the risk assessment perfarmed, alternative risk-based limits have bean
established for the maximum total metal constituent lovels that may be present in
any ADC soils produced by CENC (these levels are listed in Table 1 of the Risk
Assessment Evaluation Report included in Appendix V). The maximum total
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metal constititent limits are besed on the potential exposure rigk for both possible
offsite recaptors as well as for onsite landfill workers. The total maximum metal
constituent levels are based on a total acceptable risk for onsite workers of 1x10°
% (1/100,000), for possible carcinogenic compounds or a total Hazard Index of
1.0, for any other cormpounds.  The limits established are referenced in the Risk
Assessment Evaluation Report are provided in Appendix IV,

3682 Polyeyclic Aromatic Hydrocarbons {PAH)

Basad on the Risk Assessment Evaluation Report detailed above, a risk-based
limit was established for fotal PAH compounds, as Benzo(a)pyrene (BAF). Total
PAH's are determined using additive weighted factor basis using the ratio of the
individual PAM compaundz SIRS reporting limit compared to the SIRS reporting
limit for BAP. For example, only 110" or 10% of the quantity of a PAH
compound that has a SIRS reporting limit that is 10 times greater than that of
BAP will count towards the determination of the total PAH's in the cover solls.
The {otal PAR rsk-based limit for cover soils are based on a fotal acceptable risk
of 1 % 10° (1/100,000) and can be found in the Risk Assessment Evaluation

Report provided in Appendix IV,

In addition to the individual maximum risk based fimits for metals and PAHS as
specified above, CENC will maintain a log of the final soil batch test results for
these compounds , in addition to the results for BTEX and PCE's, to develop a
rolling annual average concentration for each constituent that will establish a
maximum cumulative risk exposure level, The annual cumulative risk based
concentration limits for these combined petroleurn related compounds are based
on an acceptable total rsk level of 1 x 1¢°° (1/100,000) and a maximum total
Hazard Index level of 1.0. The Risk Assessment Evaluation Report that
references these lmits is included in Appendix 1V,
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4.0

inspection and Monitoring Procedures

CENC has installed a monitoring and Inspection program at its facility to ensure that the facility
equipment and operating areas arg properly maintained and functioning and that required safety
and emergency equipment is available and in operating condition.  All CENC sgquipment will be
inspected and maintained in accordance with the respective manufacturers’ recommendations,
The facility's maintenance stalf monitors the condition of the equipment in operation & the site
and will perform most routine service and repair,  QOutside service contractors are algo used as
needed.

Weekly inspections of the tank farm and other waste management/storage areas are conducted
by facility personnel. A record of each inspection is maintained by the Facility Manager, or his
designes. Any deficiencies found are noted and brought 1o the Facility Manager's attention for
appropriate correction action. A copy of the weekly facility inspection report utilized to perform
these inspections is provided in Appandix Vi,

Adequate instrumentation and automatic process controis altow for the safe operation of the
thermal processing system. Automatic safety conirals, temperature gauges, and recording
devices allow the plant to run only within strict operating parameters. A computerized operating
system conlrots the monitoring, collection and retention of data, and analysis of plant
performance. Printouts of parformance parameaters wilt be maintained for a minimum of three
YRS,

Monthly inspections of all safety equipment, including, as applicable, fire extinguishers, spill
squipment, suppliss. and communications equipment will be conducted and ipgged. Any
deficiencies will be noted and Lrought to the Facility Manager's attention for immediate comrection.
A copy of this inspection log is also included in Appendix VII of this Plan,

All inspection records will be maintained for three (3) years and made immediately available for
DNREC review upon request.
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5.0 Recordkeeping

CENC will maintain appropriate records in accordance with DRGSW Section 9.4.3.

Such facility records will include the following information:

@

®

-]

Types and weights or volume of sofid waste received;

Weight or volume of each material recycled or marketed;

A record of the commercial solid waste haulers using the facility and the types
and weight or volume of solid wastes delivered each day,

Process monitaring data;

Characterization testing of recyclable materials:

Weaight or volume of unprocessable solid wasles and the location of ultmate
disposal of such materials,

Characterization testing of process residuss;

A record of fires, spills, and uncontrolied reteases that occur at the facility,
Pocumentation of training provided to employees,

Fire and safety inspections,;

Major equipment maintenance,

CENC will maintain the records detalled above for a pericd of at least three (3) years. These

records wili be made immediately available for review by DNREC upon request,

The facility will also complete an annual report that is subrmitted to the Department by March 1% of

avery year that will include information as ouflined in Condition liLE of the facility's Resource

Recovery Permit. The contents of this annual report may be revised by the Department upon

written notice to the facility.
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6.0 Emergency Response and Contingency Procedures

The emergency response and contingency procedures that must be implemented in the event of
a fire, spill or explosion at the facility are outlined in the facility's existing Contingency and
Emergency Response Plan. This Plan inciudes the new storage locations, waste types and traffic
patlerns that will result once NHRM operations are fully implemented as described in Operating
Module 2. A copy of the Plan is provided in Appandix Wil

7.0 Closure Plan

A Facility Closure Plan has been developed to describe the appropriate procedures that will be
used to properly decontaminate and close the waste management units located at this facitity, A
copy of this Plan is included as Appendix 1X.

8.0 Groundwater Monitoring Program

The CENC facility has a series of seven groundwater monitoring welts (MW, MW2, MW3, M4,
MWS, MWE and MW7) existing onsite that are currently sampled and tested quarterly (January,
April, July and October).  Upon written request, the Department may reduce the sampling
frequency. CENC will be submitting a request to DNREC to decrease the sampling frequency to
annual sampling, It approved, CENC will revise its groundwater sampling and testing frequency
accordingly.

Each well will be sampled using the Low Stress Purging and Sampling Procedure for the
collection of groundwater samples from monitoring wells provided in Appendix X. The samples
collected will be analyzed for the followlng parameters:

¢ Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) using EPA SW-846 Method 8260
« Total petroleurn hydrocarbons — diesel range organics {TPH-DRO) using EPA 8W-846
Method 8015

As outlined in the sampling procedure, during each monitoring event field measurements are
collected for temperature, pM, specific conductance and turbidity. These results are reported to
the Department annually as described in Section 5.0 above.
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Sampling Reguirements®:

One representative, composite zample must be obtained and analyzed for every
1,000 tans of sofls submitted for approval to the CENC facility.  Set forth below
are the minimum testing criteria for ali thermal remediation soils ("TRS s0il8™) and
tiological remediation soils (“BRS soils™) received at CENC.  Additional testing
criteria may be required to address potential contaminants that may be ressonably
expecied to be present in the soll based on environmental due diligence to
determine treatment and end use.

Required Analysis:

tach sample must be analyzed for the following parameters by an independent
laboratory using EPA SW-846 testing methodolopy or an alternative approved
method as authorized by DNREC:

i RCRA Characteristics (Le., ignitability, reactivity, corrosivity) May not  exhibit any RCRA
hazardous characteristivs

i TCLY or Total RCRA Metalgi Results  must be below RORA
toxicity  thresholds (40 CFR
261.24)

L BTEX No Henit

Benzene Mo limit

i Toluene No limit
!} Ethylbenzene Mo limit
£ Xylene Mo limit

< 3.0 mp/kp ot end use criteria¥s®
Total Polychiorinated Biphenyls {PCBs)

*The analytical  reguirements for small residential projects (less than 100 tons) involving contaminated soils resuiting from
heating oil or fuel il tank remavals will be limited to TPH analysis only. In addition, for soil contaminated wih coal distitlates
from MR sites, sampling frequency may be on a site by site basls when approved by the Department.

FrA penerator certification may be accepled in place of the analytical testing data for pesticides, herbicides, or pyridine bused on
data coilected as a result of environmental due diligence. This exclusion must be approved by CENC’s General Manager, Soil
from sites previousiy used to manulacture, disteibote, or package pesticides, herbicides, or agricultural insecticides must include
TCLP for pest/herb,  Sites that ave abandoned will be sereened for pesticides/herbicides using TOX. 1§ the TOX ex¢eeds 10
mg/kg, TCLP must be run {for pest/herh, I the rescle of a total constituen, analysis for soil 15 fess than twenty (20) imes the
applicable TCLP vegulatory level for the constituent, then the (otal analysis result may be used 1o demonstrate compliance with
the TCLP acceptance ariterin. TP soils that are solely from leaking UST gasoline or fuel oil tanks (kerosene, #2, #4 and #6
{uet oils) only require TCLP testing {or RCRA (8) metals it the soils are from a petroleum containing AST or UST removal in
Dielaware (with the exception of tanks containing waste oit}, the testing avthorized by DMREC"s Tank Management Branch may
be accepted in ften of the testing specified here when accompanied by a Delpware registration form.

#*%uThis acceptance eriteria applies to soils thal are destined for reuse at a Delaware landfil for datly or intermediate cover. An
aHernate acceptance Hmit for PCBs may be established, with prior written approval by the Department, based on the approved
timit of the end use location where the solls will be placed. IMigher concentration of PCBs may only be accepied when the
souree of contamination s unknown and the waste does not meet the definition of a PCR Remediation Waste, as defined in 40
CFR 7613,

Additionaf Information Required:

Generators will be required to provide a Non-Hazardous Profile Sheet that is sipned and certified by the penerator or his

designated authorized agen prior to approval for acceptance at CENC. No soils destined for reuse at a Delaware landfill for
Revised November 2016



cover will be accepted from any State Sgperfund site (which include MSCA, VOP and Beownfield sites) ov federally identified
Saperfund sites.
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1.0 Project Overview

Compliance Plus Services, Inc. (“CPS8”) has completed the following risk assessment evaluation
of the chemical constituent criteria for the Alternate Daily/Intermediate Cover (*ADC™) material
used at solid waste landfills operated in the State of Delaware (“Delaware landfills™ and
produced at the Clean Earth of New Castle, LLC (“CENC”) and Clean Farth of Philadelphia,
LLC (“CEP”) facilities, CENC and CEP are both soil recycling/recovery facilities that have
provided processed materials to the Delaware landfills in the past (over an approximate 20 year

period) for use as daily and/or intermediate cover material.

CENC and CEP facilities both accept materials contaminated by petroleum hydrocarbon related
compounds and other chemical contaminants resulting from historical industrial, commercial or
agricultural uses. Both operating plants uiilize low-temperature thermal desorption and physical
treatment techniques to process the contaminated soils they receive into soil/fill products that
may be beneficially used in place of native soil and aggregate fill material. The Clean Earth
facilities focus their recycling and treatment of incoming contaminated soils to generate products
that mect the chemical constituent concentration criteria of the intended end use. This risk
assessment evaluation i3 intended to review the suitability and appropriateness of specific
alternate chemical constituent reuse limits that Clean Farth has proposed for the ADC soil
producis that are produced by CENC under their Resource Recovery Permit (SW-02b-16) and
CLP via approval of alternate daily cover letter dated June 23, 2016 to the previous Beneficial

Use Determination (“BUL™) #16.

The landfill cover materials produced by both CENC and CEP for use at the Delaware tandfills
have represented an environmentally sound and cost effective method to comply with daily cover
requirernents. The current use of Clean Earth’s recycled soils has allowed hundreds of thousands
of tons of soils to be returned to the marketplace for beneficial use. Similarly, ihe return of these
soils as useful recycled products, avoids having to replace these recovered soils with virgin

borrow soils, saving valuable natural resources,
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The goal of this risk assessment evaluation is to establish reuse concentration limits for the
daily/intermediate landfill cover that have been proposed by Clean Farth (as outlined in Table 1)
and assure the limits provide suitable protection to public health and the environment. Unlike
many otlier commercial or industrial soil reuse applications, use as landfill daily/intermediate
cover represents a signmificantly restricted site specific use at a regulated and monitored facility.
Accordingly, this risk assessment evaluation takes into consideration the existing engineering
and permitting controls and restrictions that are required to be in place al Delaware landfills

under Delaware Regulations Governing Solid Waste (*DRGSW™).

2.0 Landfill Siting Criteria

The operating permits issued to Delaware landfills restrict the types of wastes managed at the
landfills to the non-hazardous solid wastes as described further in Section 3.0 below. The State
of Delaware has established several repulatory provisions, based ostensibly on the 1.8,
Environmental Protection Agency (“EPA™) solid waste landfill location criteria specified in 40
CFR 238.10, that restricts the physical location where solid waste or sanitary landfills may be
placed or sited. These “siting criteria” restrictions are specified in Title 7 Section 1301,
Delaware Regulations Governing Solid Waste (“DRGSW™) and identify several instances where
new landfill cells, or solid waste storage, are not petmitted.  Among the restrictions detailed in

Section 5.1 of the DRGSW, new landfill cells cannot be located:

e  Within the 100-year flood plain as delineated by the Federal Emergency Management
Agency;

o In an area that may cause or contribute to the degradation of any state or federally
regulated wetlands unless the owner or operator can demonstrate to the satisfaction of the
appropriate wetlands regulatory agency;

¢ Within one mile of any state or federal wildlife refuge, wildlife arca, or park, unless
specifically exempted;

e So as (o be in conflict with any locally adopted land use plan or zoning requirement;

¢ Within the wellhead protection area of a public water supply well or well field or a

formally designated aquifer resource protection area,
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+ In areas classified as seismic impact zones, unless additional protection measures are in
place, or in arcas where valuable aquifers could be threatened, unless suitable design
measures were incorporated into the facility; and

o  Within 200 feet of the facility property boundary, unless otherwise approved by the

Departnient.

These regulatory provisions have been established by both U.8. EPA and the Delaware
Department of Natural Resources and Environmental Control (*“DNREC™ to ensure that the
location and use of the landfill will not significantly impact (negatively) public health or the
surrounding environment. These measures are intended to be protective standards and are based
on the Department’s evaluation as to the risks associated with the types of wastes and materials
meanaged and handled at the landfill site. Accordingly, if the proposed soils to be used as daily
cover are ne more hazardous than the wastes and/or cover materials managed and utilized at the
tandfill, then the siting criteria established 1o protect human health and the environment for the
wastes and cover materials accepted are expected to substantially provide the same (or greater)

level of protection from the ADC soils produced by CENC and CEP.
3.0 Landfill Design Requirements and Operating Controls

Delaware landfills permitted to accept municipal and residential solid wastes must be designed
and operated in accordance with provisions specified in the DRGSW. These design and
operating requirements are in addition to the specific siting criteria described in Section 2.0
above. The DRGSW establishes appropriate management and engineering controls to ensure
that the wastes disposed of at these facilities are handled in 8 manner that is protective of human

health and the environment.

The design requirements and operating controls specified for Delaware landfills include clements

such as:

e Liner system design and construction requirements, to restrict the migration of leachate

from the landfill and mwmt n,omammcmon of underlying groundwater;
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&« Leachate collection, treatinent and disposal provisions;

@ Cras control measures that evacuate gas from within the waste 1 prevent accumulation of
gas onsite or offsite;

o Surface water management controls;

e Groundwater monitoring measures;

e Capping syslem requirements; and

¢« Routine operating and mainienance requirements, including cover requirements

(datly/intermediate).
4.0 Functions of Draily Cover Material

Daily cover materials used at landfills serve several regulatory and operational functions.
According 1o the study completed for EPA in July 1993, entitled “The Use of Alternative

Materials for Daily Cover at Municipal Solid Waste Landfills”, these functions include:

e« Control of disease vectors by limiting access by birds and animals, as well as the
minimization of breeding areas;

» Control of blowing litter, odors and other air emissions, scavenging;

» Reducing the risk and spread of fires;

e Increasing runoff to prevent infiliration,

o  Control of gas movement.

These functions are similarly detailed in the regulations promulgated by the EPA under 40 CFR
258.21 Criteria for Municipal Solid Waste Landfills. The DRGSW details the functions for daily
cover under Section 5.9.2.3.1.1 which states that “Daily cover shall control odors, disease vector
breeding, animal attraction, blowing litter, scavenging, and reduce the potential for fires.” The
daily landfill cover materials supplied by both the CENC and CEP facilities have historically
demonstrated that the material meets these regulatory and operational criteria. Moreover, the
Delaware landfills that have used the Clean Earth soils for cover have consistently expressed

satisfaction with the consistency and quality of the cover materials supplied by the Clean Earth
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facilities and considers this supply of ADC as a preferved material. Since the recycled soils have
the same or similar characteristics as the conventional botrow soils which they are replacing, it is
expected that the recycled product produced at CENC and CEP will continue to meel these

operational expectations for use as daily/intermediate cover.
5.0 Characteristics of Alternate Daily /Intermediate Cover Soil

The ADC product processed by CENC and CEP is generated at these facilities using thermal
treatment, physical processing and other soil remediation techniques to take contaminated soils
(containing principally petroleum hydrocarbon (TPH) contamination) and creating soil/fill
products that may be beneficially rensed. Principally, these facilities use an on-site low-
temperature desorption unit to volatize and destroy hydrocarbon contaminanis within the
mmcoming soils, although other approved soil remediation processes are sometimes used.
Following treatment, the remediated soils are tested to demonstrate that the materials meet the

constituent concentration criteria specified by the end user.

In addition, both facilities also have the ability to generate ADC products from soils which, as
received, already meet the chemical constituent criteria of the end use, however, the soils require
physical treatment to meet certain geolechnical requirements of its intended end use. For
example, prior to use as landfill daily or intermediate cover, the recycled materials must be
relatively uniform in particle size to provide an effective cover, contain sufficient moisture to
minimize operational concerns during handling, ete, Consequently, CENC and CEP may receive
soils that do not require thermal treatment prior to reuse, but must be physically processed to

ensure that geotechnical standards are met before the material 13 suitable for beneficial use.

As outlined in Section 3.0 of the EPA’s July 1993 Report entitled “The Use of Alternative
Material for Daily Cover at Municipal Solid Waste Landfills™, EPA/600/14, the study concluded
that the use of petroleum contaminated soils as a potential landfill cover material should be
promoted as a suitable ADC material. The Report states that “since petroleum-based products
are biodepradable, use of petroleum-contaminated s0il does not present a significant

environmental rigk, as these products can be degraded within the landfill environment.” The
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Repori goes on to state that “With the exception of being contaminated with petroleum products,

such soils are used and perform similar to conventional soil cover.”

Similarly, the proposed ADC cover material produced by CENC and CEP are intended to
provide materials that perform similar to conventional soil cover but do not present a significant
environmental risk based on the proposed restricted use.  Accordingly, CENC and CEP are
establishing chemical contaminant reuse levels that ensure that the ADC material does not
present any unreasonable increased risk when used at Delaware landfill as cover. As previously
detailed, the landfill design and permitting criteria already establish appropriate controls and
procedures to ensure that these materials do not present an vnreasonable risk to human healih or
the environment. Further, during the permitting process, all Delaware landfills must adhere to
applicable requirements established by the State of Delaware and enforced by DNREC. To
comply with these requirements, each Delaware landfill develops operating procedures 1o ensure

that the landfill and its workers can effectively manage materials with these characteristics.

Consequently, the ADC materials supplied by CENC and CEP will meet the following minimum
criteria established by the Delaware Solid Waste Authority (“*DSWA™):

e TCLP for EPA SW-846 constituents; results must be below the toxicity characteristic
levels in accordance with the DRGHW (Delaware Regulations Governing Hazardous
Waste) 261.24;

» Ignitibility — must be non-ignitable in accordance with DRGHW 261.21:

¢ Corrosivity - must be non-corrosive in accordance with DRGHW 261.22:

o Reactivity ~ must be non-reactive in accordance with DRGHW 261.23;

e BTEX - must meet the following standards; Benzene — 0.5 ppmt; Toluene — 10 ppm;
Ethlybenzene - 5 ppm; Xylene — 5 ppm;

e PCBs — CENC's specific limit under its existing approval as Alternate Daily Cover and
CEP’s Authorized Beneficial Use Determination for Alternative Daily Cover material
establishes limit of 3 ppm for PCBs;

¢« Solids Content - rtust be at least 20% solids.
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In addition, ADC matenals produced by CENC and CEP will meet the Proposed Alternative Daily
Cover Limits for Defaware Landfills (Metals and PAHs, as benzo-a-pyrene) ' as presented in Table
b Proposed Alternative Daily Cover Limits for Delaware Landfills. Table 1 also includes
annual average concentration limits for these compounds to ensure repeated exposures do not
increase risk to landfill workers as detailed in Section 7.0 below. The constituent concentrations
of other compounds that may be present in cover materials will be based on DNREC's Site
Restoration and Investigation Section (“SIRS™) Soit Reporting Levels, unless noted otherwise in
Table 1. Additional constituents may be analyzed for when they are reasonably expected to be

present in the ADC soils.

The TPH standard, as presented in Table 1, has been historically applied to recycled soils
received from the CENC and CEP facilities. Since the principal contaminant in the soils
received al these facilities is TPH, which is thermally treated onsite, this level has been
established primarily to minimize any potential concems regarding possible petroleum odors at
Drelaware landfills. These Jandfills have determined this level based on prior experience in

handling TPH contaminated soils at their respective sites.

The alternate standards presenied in Table 1 as Proposed Alternative Daily Cover Limits for
Delaware Landfills are based on use of a risk-based approach due 10 the relative frequency that
these compounds are found present in contaminated soils managed at the CENC and CEP
facilities above their respective SIRS limits. These particular compounds are routinely found in
historic fill wmaterials due to their wide use in industrial, commercial and agricultural
applications. In evaluating the potential risk of offsite exposure to these compounds, we believe
as stated above, the landfill design and containment systems are sufficient to minimize the risk of

potential exposure to these materials based on the restricted use as daily cover to the landfill.

Y Potal PAH's are determined nsing & welghted factor basis using the ratio of the individual PAH compound’s SIRS
Soil Reporting Level ("SRL”) when compared to the SRL for Benzofwpyrene (BaP). For example, only 171 " or
10% of the quantity of a PAH compound that has a SRE limit thay is 10 times higher than that of BaP will comnt
toveards the determination of the rotal PAH's in the cover soils,

Risk Assessment Evaluation Page 7
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The alternative siandards presented in Table 1 were assessed using the risk analysis criteria
specified in Sections 6.0 and 7.0 below. For possible offsite receptor risk exposures, this
evaluation was completed to estimate the potential for exposure to particulate emisstons from use
of the cover material from wind dispersion. The model employed applied extremely
conservative assumptions relying on the risk of particulate emissions exceeding a threshold limit
value (TLV) when the cover materials are applied at or near the border of a landii}l cell or
landfill unit. The wind dispersion values were caleulated using the 200 fool property line set
back established in the landfill siting criteria discussed in Section 2.0 above. Potential offsite
exposure risks duc to other possible pathways was considered de minimis since existing landfill
controls were already established to minimize these risks. The potential exposure risks possible

for offsite receplors are detailed in Section 6.0 below.

In addition to risks to offsite receptors, a detailed evaluation was conducted of potential exposure
risks to onsite workers during the handling and placement of these cover materials. This

evaluation is detailed in Section 7.0 below.,

6.0 Risk Assessment of Potential Particulate Emissions from
Wind Dispersion

For the purposes of this evaluation, CPS estimated the potential maximum downwind
concentration (MDC) emission levels for three contaminanis of concern at a Delaware landfill
property line when ADC materials are being applied at the landfill. Specifically. emissions of all
parameters with Final Proposed Limits in Table 1 that differ from the SIRS Reporting Limit or
the established Landfil] Acceptance Limit. These compounds were selected based on the criteria
detailed in Section 5.0 above. The use of the MDC values was used following the standard
method employed by DNREC’s Alr Quality Management Section using FPA’s SCREEN3
Modeling Program. This method determines the maximum downwind concentration exposure
tevel from a potential source and compares the level delermined to the threshold limit value

("TL.VT} established by the American Conference of Governmental Industrial Hygienists

Risk Assessment Evaluation Page 8
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(“ACGIH") or, in the case of PAM's (as BaP), the permissible exposure limit (“PEL™
established by the U.8. Occupational Safety and Health Administration (“*OSHA™. The
contaminant concentration Jevels in the ADC material were reviewed to ensure that potential
emissions {rom their application did not excesed the TLY or PEL limits for the individual

compounds as calculated for the MDC at the landfill™s property line.

This risk exposure modeling is conservative since it assumes that the cover material is being
used as close to the property line as the landfill siting criteria will allow. In addition, the TLV
and PEL exposure rates are based on direct exposure over an eight and half hour period.
However, these Delaware landfill facilities do not have any offsite receptors located at or near
their property line. The MDC values determined are inversely proportional to the distance from
the estublished source to the receptor. As this distance is increased the calculated MDC level
decreases. Consequently, the further the source is from the receptor, the smaller the exposure

risk is from the application of these ADC material.

Two methods were used to calculate the emissions of the contaminants listed above. First, a
“drop calculation” detailed in U.8. EPA AP-42, Chapter 13.2.4, was used 1o estimsic the
emissions of particulate matter (PM). The potential contamination within the PM emissions was
used to calculate the concentration of the contaminant at the property line using FPA’s
SCREEN3 Modeling Program, A swmmary of the data used and the SCREEN 3 supporting

calculations for the calculation methods are provided in Attachments 1 and 3 of this Report.

The attached Table 2 — SCREEN 3 Max Downwind Concentrations at Property Line summarizes the
concentration of emissions at the property line and the evaluation of the MDC levels to the
OSHA PEL or ACGHI TLV, for the parameters in which the SCREEN 3 modeling was

completed.

As shown in Table 2, the levels of each contaminant are below the applicable thresholds
established by ACGIH and OSHA. Again, these potential exposures are extremely conservative

and severely weighted to provide the maximum level of protection to public health.

Risk Assessment Evaluation Page“‘}-
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7.0 Risk Assessment to Ounsite Workers

The potential worker exposure evaluation was completed using the Risk Assessment Information
System ("RAIS™) caleulator program. The RAIS is a web-based risk assessment tool, which is
recommended for use by DNREC-SIRS. This recommendation can be found in Section 2.1.3 of
Delaware™s HSCA Hurnan Health Risk Assessment Guidelines (FISCA). The purpose of the
Initial Risk Screening as described in Section 9.1.3 of the HSCA Guidelines, is to determine
whether a site (the chemical compounds associated with the site) pose a potential threat to human
health, welfare, and the environment under specific conditions. To develop the potential risk
exposure assumptions that will be used for the RAIS analysis, CPS conducted an evaluation of
the methods typically employed to manage ADC materials at & landfill both before and after

placement. Accordingly, for this evaluation, we considered the following:

1) Receipt of the ADC materials at the site;

2) Stockpiling and storage AIDC materials onsite;

3} Transfer of the ADC materials to the working face of the landfill; and
4} Application or final placement of the cover material.

During each of these management scenarios, several site workers may be exposed to the soils,

including:
1) Truck driver(s) delivering the ADC material to the site;
2) The loader/equipment operator(s) assigned 10 assist with the unloading and
stockpiling of cover material at the site until they are used;
3) The loader/equipment operator(s) used to transfer the material to the working
face;
4) ‘The bulldozer/equipment operator(s) used to apply the cover material over the
trash/waste;
5) The compactor/equipment operator(s) who may compact or ride on the soil as part
of their daily activities; and
Risk Assessment Evaluation Page 10
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6) The landfill truck spotter(s) who direct truck traffic from incoming waste
shipments to the working face throughout the day.

Based on the risk assessment evaluation of these possible worker categories or positions, we
believe that truck spotter has the highest potential exposure risk to the ADC cover used at the
landfill. This assumption is based on several factors including the close proximity of these
workers to the ADC material, the level of personal protective clothing and equipment available
or employed by these workers and the amount of time of that these workers may be exposed to
cover at the site. Based on our review, the equipment operators and/or truck drivers are typically
working in an enclosed, or partially enclosed, cab that are frequently equipped with air
conditioners/heaters that help to mitigate potential exposures to particular matter. In addition,
these employees are generally elevated above the surface where the cover is applied and are less

susceptible to direct exposure conditions.

Accordingly, we utilized assumptions provided in Attachment 2 as input data into the RAIS
calculator using the typical worker exposure data collected for a landfill truck spotter. The RAIS
model used standard activity exposure conditions for an outdoor industrial worker. Based on this
input data, the RAIS calculator model was run at the Final Proposed Limit for each of the metals
and total PAHs (as BaP) specified in Table 1. In each case the potential risk of exposure for
landfill workers was evaluated to ensure that the total risk did not exceed 1 x 107 (1/100,000) or
the total Hazard Index (HI) of 1.0 and is provided in Attachment 4. In addition to the RAIS
models for the individual parameters, a combined RAIS model was run using all the Final
Proposed Annual Average Limits for PAHs (as Benzo-a-pyrene) and the metals. This risk
assessment is provided in Attachment 4 and indicates the Total Risk for the combined parameters
is below the total risk level of 1 x 10™ and below a total Hazard Index of 1.0. Both CEP and
CENC produce ADC materials using a batch process where the soil batch is limited to 4,000
tons. A risk exposure limit is proposed for each batch based on the maximum constituent
concentration level for each compound using the 1 x 10 or HI of 1.0, as an acceptable risk
standard. In addition, CEP and CENC will maintain an annual average concentration for the

ADC materials based on a weighted accumulative exposure rate to all metals, PAHs and PCBs.

Risk Assessment Evaluation Page 11
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These results are summarized below, Again, this exposure risk is based on the highest potential

exposure to employees at the landfill,
8.0 Summary

As discussed in the sections above, the recycled soils proposed by CENC and CEP for use as
ADC material at Delaware landfill facilities provides various benefits at a low cost to the
landfills. These Delaware landfills are operated by a stale appointed operating authority that
does not receive state or federal tax moncey to fund these landfill operations, Accordingly, these
landfills must be prudent with their overall operating costs while maximizing environmentally
conscious management. In general, these landfill operators are expected to define, develop, and
implement cost-effective plans and programs for solid waste management which best serve

Delaware and protect the public health and the environment.

The use of the recycled materials from the Clean Earth facilities provides an effective alternative
to harvesting borrow soils. These recycled materials also perform the functions required of
cover materials at a lower cost. As demonstrated in Section 6.0 above, the proposed ADC
material does not pose any significant increase in risk to public health or the environment.
Additionally, the landfill’s current permit restrictions and management systems are designed 1o
be protective and minimize the potential risks of exposure or migration of¥site. Accordingly, it is
clear that the alternate standards are protective of human health and the environment when

considering offsite exposure potentials.

Based on the risk assessment evaluation of onsite worker exposures for the PAH’s as Benzo-a-
pyrene and metals, we believe that a site specific risk exposure standard for these cover materials
can be established using the Delaware State lowest mandated standard of incremental lifetime
cancer risk increase of one in one hundred thousand (1/100,000 or 1 x 107) total aceeptable risk
standard for the landfill workers exposure.  The risks were caleulated using DNREC-SIRS
HSCA Guidelines, which were established to ensure that the risk standards are acceptable.
Consequently, based on the offsite evaluation criteria, we yecommended risk-based alternate

cover standards outlined in Table 1.
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Table 1 - Proposed Alternate Daily Cover Limits for Delaware Landfills

: Final Proposed
Anaiyic. WMM_WWMM for Soil | SRS ReportingLevel | ooy o sy Final Proposed Limit" | Annual Average
(he ko) (mg/kg) (mg/kg) Limit
(mg/kg)
Total Petroleum Hydrocarbons
Yol wga_gwwww&osaoa Bs 1000 1000 DSWA Minimum Std. 1000
Polychlorinated Biphenyls (PCB)
Total PCBs 0.23 0.23 DSWA Minimum Std.
Aroclor 1016 0.41 4.1 DSWA Minimum Std.
Aroclor 1221 0.2 2 DSWA Minimum Std.
Aroclor 1232 0.17 1.7 DSWA Minimum Std.
Aroclor 1242 0.23 2.3 DSWA Minimum Std. | 3.0%** (As Aroclor 1254) | 2.0 (As Aroclor 1254)
Aroclor 1248 0.23 2.3 DSWA Minimum Std.
Aroclor 1254 0.12 1.1 DSWA Minimum Std.
Aroclor 1260 0.24 2.4 DSWA Minimum Std.
Aroclor 5460 3.5 35 DSWA Minimum Std.
BTEX
Benzene 1.2 12 DSWA Minimum Std. <0 5%**
Ethylbenzene 5.8 58 DSWA Minimum Std. <5.0***
m-Xylene 55 550 DSWA Minimum Std. <5.0%**
o-Xylene 65 650 DSWA Minimum Std. 5.0k
p-Xylene 56 560 DSWA Minimum Std. <5.0%**
Toluene 490 4900 DSWA Minimum Std. <10.0%**
Xylene (mixed) 65 580 DSWA Minimum Std. <5.0%**
Total BTEX None None DSWA Minimum Std. 10%**
TCLP Testing N/A N/A DSWA Minimum Std. Below TCLE
Non-Hazardous Limits

Proposed Alternate Daily Cover Limit for Clean Earth Soils

October 2016
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Table 1 - Proposed Alternate Daily Cover Limits for Delaware Landfills

DE SIRS Screening 2 pinal Eroposed
1 - | SIRS Reporting Level : SRR Final Proposed Limit Annual Average
Analyte Level Table for Soil Basis for Limit il
) (mg/kg) (mg/kg) Limit
(mg/kg)
Metals
Aluminum 51200 77000 Risk Based 200,000 50,000
Antimony 3.1 31 Risk Based 900 75
Arsenic 11 11 Risk Based 77 20
Barium 1500 15000 Risk Based 20,000 7,500
Beryllium 16 160 Risk Based 4,500 250
Boron 1600 16000 Risk Based 16,000 50
Cadmium 7.1 71.0 Risk Based 1,000 200
Chromium III and compounds 12000 50000 Risk Based 310,000 50,000
Chromium VI and compounds 0.3 3 Risk Based 155 15
Cobalt 34 34 Risk Based 650 50
Copper 310 3100 Risk Based 10,000 2,500
Total cyanide 0.27 NA Risk Based 145 5
Iron 74767 74767 Risk Based 200,000 50,000
Lead 400 400 Risk Based 4,500 750
Manganese 2100 2100 Risk Based 20,000 2,500
Mercury 1.1 11 Risk Based 700 50
Nickel 150 840 Risk Based 10,000 2,000
Selenium 39 390 Risk Based 1,000 10
Silver 39 390 Risk Based 1,000 200
Thallium 0.078 0.78 Risk Based 23 3.5
Tin 4700 47000 Risk Based 200,000 50,000
Vanadium 134 390 Risk Based 1,400 250
Zinc 2300 23000 Risk Based 61,000 15,000
Proposed Alternate Daily Cover Limit for Clean Earth Soils October 2016




Table 1 - Proposed Alternate Daily Cover Limits for Delaware Landfills

5 Final Proposed
Analyte' WMNM__WMMM MMM..M.MM PIRScpordna . evel Basis for Limit Final Proposed Limit’ >===»._ >.<M ot
(i) (mg/kg) (mg/kg) Limit
(mg/kg)
Polycyclic Aromatic Hydrocarbons (PAHs)
(Concentrations in equivalent concentration BaP, mg/kg)
Acenapthene 360 360 Risk Based
Anthracene 1800 18000 Risk Based
Acenaphthyhlene NA NA Risk Based
Benzo(a)anthracene 0.82 1.6 Risk Based
Benzo(b) fluoranthene 1.11 1.6 Risk Based
Benzo(k) fluoranthene 1.6 16 Risk Based
Benzo(a)pyrene 0.24 0.24 Risk Based 77 (as BaP) 35 (as BaP)
Carbazole NA NA Risk Based
Chrysene 16 160 Risk Based
Dibenz(ah)anthracene 0.09 0.17 Risk Based
Fluoranthene 240 2400 Risk Based
Fluorene 240 2400 Risk Based

Proposed Alternate Daily Cover Limit for Clean Earth Soils October 2016 3



Table 1 - Proposed Alternate Daily Cover Limits for Delaware Landfills

: Final Proposed
1 R mo_.nn-::.m SIRS Reporting Level - Al Final Proposed Limit? Annual Average
Analyte Level Table for Soil Basis for Limit S
(mg/kg) (mg/kg) Limit
(mg/kg)
(mg/kg)
Indeno(1,2,3-cd) pyrene 1.3 1.6 Risk Based
2-Methylnaphthalene 24 240 Risk Based
Naphthalene 3.8 38 Risk Based
Phenanthrene 180 1800 Risk Based
Pyrene 180 1800 Risk Based
Total PAHs as BaP None None Risk Based 77 3.5

N/A - Not Applicable :
*** These values are based on the historic limits established by DSWA for their landfill ADC soils. There are no proposed changes to these limits.

! With the exception of those compounds where the limit is based on DSWA's standard acceptance testing criteria, testing for the indivdiual analytes identified here is only required for those
constituents that are resonably expected to be present in the ADC soils.

? Please note that the Final Proposed Limit may be less than the maximum Risk Assessment Value that was calculated. In these cases, the proposed limit is based on the maximum expected
concentration that will be in any ADC soils.

3 The Final Proposed Annual Average Limit establishes the maximum average concentration that may be in the ADC soil when the total risks for those chemical constituents that have a limit based on
risk modeling (i.e., metals and PAHs) are combined with BTEX and PCBs (the constituents typically present in petroleum contaminated soils.

N:\#0150 - CLEAN EARTH INC\Project #0150-0799-02\CENC Facility\Solid Waste Permit Renewal 2015\Operations Plan and Operating Modules\TRS Tables\[11-15-16 Final Proposed ADC Limits Table
Rev2.xIsx]Table3-2
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Risk Assessment Assumptions for Landfill Worker Exposures-Low PPE

Parameter Proposed Value Basis for Proposed Value

Ambient air concentration 0 pg/m’ Background ambient air concentrations are assumed to be zero for the proposed
constituents of concern.

Acres 0.5 Area of potential exposure

Averaging Time 365 Days Length of time for average to be calculated — 1 year

Exposure duration 20 years The default value for the RAIS model is 25 years. This value was reduced based
on the actual time a worker is reasonably expected to be employed as a Truck
Spotter based on historical experience of the landfill operator.

Exposure frequency 250 days/yr The default value of 225 days/year is based on the assumption of an employee
working up to 5 days per work week. This value considers vacation time,
holidays, sick leave and periods of time where the employee would not actively
be working on the landfill cover due to scheduled and unscheduled shut downs,
etc. A 250 day value is being used consistent with the DNREC’s request to
provide a more conservative assumption here.

Exposure Interval 20 years See discussion of Exposure duration above.

Exposure time 8 hrs/day 8 hours is the default value provided by the RAIS.

Lifetime 70 yrs This value was determined to be a conservative estimation of an approximate
life span.

Q/Cuyp 60.64 (g/m’-s)/(kg/m’) | Default value for the emission flux at the center of a square source over the
geometric mean air concentration.

Q/Cyal 60.64 (g/m*-s)/(kg/m’) | Default value for the ratio of the emission flux at the center of a square source

over the geometric mean air concentration

Particulate Emission Factor

2,440,343,898 m’/kg

Default value in the RAIS for particulate emission factor

A (PEF Dispersion Constant)

10.29

Default value provided on RAIS.




Risk Assessment Assumptions for Landfill Worker Exposures-Low PPE

£

B (PEF Dispersion Constant) { 18.71 Default value provided on RAIS.
C {PEF Dispersion Constant} ; 212.27 Default value provided on RAIS.
Skin adherence factor 0.05 mg/em” Default value provided on RAIS is 0.12 mg/em”. This assumes no adjustment or

reduction for personal protective garments, such as long sleeve shirts, jackets
and occasional use of gloves {particularly during winter months), etc. In
addition, the Skin Exposure Factor for outdoor workers is skewed toward skin
adherence on the hands due to the amount of time typical outdoor workers are
physically handling soil with their hands. Such is the case with construction
workers, farm workers or even gardeners. Truck Spotters are not expected to
physically dig in ADC soils or handle the soils. Accordingly, based on
professional judgement the wvalue was reduced to be reflective of actuai
exposures. See October 5, 2016 response letter to Jason Sunde, of DNREC, for
further justification.

Body weight

80 kg {or 176 ths.)

Value was considered to be an average adult’s body weight based on reference
studies.




Risk Assessment Assumptions for Landfil Worker Exposures-Low PPE

1 Seil ingestion rate

50 mgiday

The original Risk Assessment established a rate of 20 mg/day for the truck
spotier based on a blended rate derived from the indoor worker and the gardener
from Table 4-15 taken from Chapter 4 of the 1997 Exposure Factors Handbook.
The 1997 Exposure Factors Handbook was utilized as the 2011 version did not
have any updated references to individual workers performing specific tasks as
was provided in the 1997 version of the Exposure Factors Handbook., We
believe the analysis which uses the worker specific references provided in the
1997 Exposure Factors Handbook and references the same 1991 study and
adeqguately supporis the soil ingestion factor of 20 mg/day for DSWA Truck
spotfers. Additionally, we note that none of the case studies or worker models
utilized by EPA are reflected on a Truck Spotters potential exposure. The truck
spotter 1s not actively digging in ADC soils, ADC soils typically have sufficient
moisture content and low silt content that fugitive emissions are refatively low,
and the truck spotters have access fo sanitary facilities, clean lunch rooms and
are instructed in standard hygiene practices that are not incorporated into the

| default ingestion value that is referenced in Exposure Factors Handbook. See

! October 5, 2016 Response letter to Jason Sunde, of DNREC, for information on
! this assumption. A value of 50 mg/day was chosen to provide a more
conservative value for the assessment based on agreements with DNREC.

Lad




Risk Assessment Assumptions for Landfill Worker Exposures-Low PPE

3527 cniday

The defanlt value for the model Is 3527 cm’/day. The original Risk Assessment
used a value of 2500 cm’/day based on the expected exposure surface area of the
body that was calculated based on amount of protective work clothing utilized
during seasonal weather conditions. Typically, workers are expected to wear
short sleeve shirts in the sumumer and long sleeves shirts in the winter, long
pants, work boots, hard hats, and occasionally gloves. The “Exposure Factors
Handbook”, Chapter 7- Dermal, EPA/600/R-090/052F updated by the USEPA
September 2011, provides surface area values for the various parts of the body
(hand, arms, hands, etc.} The value of 2500 an® was calculated assuming
reductions in the surface area of the head (for the hat and glasses), reductions for
the arms for sleeves, and a partial reduction for the occasional use of gloves. For
the purposes of this model, however, the default vailue was used to be
conservative based on agreements with DNREC.

Clmatic Zone

3
£

Philadeiphia, PA

Philadelphia is the closest regional city to Delaware that is available in the
moedel

: Subject area size (.3 acres i This represents the approximate area that would constinrte the active working |
| face of a typical landfill.
Fraction of vegetative cover | 0.0 {unitiess) { The workers would be in the vicinity of the active working face of the landfill,

s0 no vegetative cover 18 expected {0 be present.

i Mean annual wind speed

4.023 meters/ sec

This provided value was obtained from the National Climatic Data Center
{(NCDC) for the average annual wind speed (9 mph) for Wilmingion, DE. This
formation is available from
htm:/fiwincde. noaa gpovicalclimate/ontine/ced/avegwind htmi .

Eguivalent threshold value

11.32 (unitless}

This value was a default value from the RAIS model and is expected fo be
representative.




Risk Assessment Assumptions for Landfil Worker Exposures-Low PPE

Function ﬁmﬁwwmmwa on
Umi/Ut derived asing
Coward et al. 1985

0.055 {unitless)

\ This value was a default value from the RAIS mode and is m%ﬂmnwwm R__imum‘

representative.

Fraction of organic carbon in | 0.006 gfg This model uses the defanlt value and is representative for typical landfill cover.
so1l
Pry soil buik density 1.5 gfemr ‘This model uses the default value and is expected to be representative.

: i
n {Total Soil Porosity) 0.43396 Lpere/Lsail This model uses the defauit value from the RAIS. {

Water-filled soil porosity

wa m M Huﬁymmmm.._uwtmow

This model uses the default value and is expected to be representative.

Aidr Filled Sotl Porosity 0.28396 Luyiv'Loos ; This model uses the default value from the RAIS.

Soil particle density 2.65 glom” This model] uses the default value and is expected to be representative.
Exposure interval 819,236, 000seconds Default value provided on RAIS.

A {VF Dispersion Constant} | 1{.2871 Defauht value provided on RAIS.

B [VF Dispersion Constant) ! 18.7124 Default value provided on RAIS.

C {VF Dispersion Constant} ; 212.2704 Default value provided on RAIS.

Volitization Factor 0 nv'/kg Default value provided on RAIS.

Depth of source NA

: Default value provided on RAITS,

The parameters for all chemicals thus far have been outdoor workers exposed by soil, user-provided chemicals data
sources, chronie RID/REC types, and chronic daily intakes and toxicities are displayed in cutput.
hitps:/irais.ornl.gov/egi-bin/pre/RISK search?select=chem
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Site-specific Risk

Outdoor Worker Equation Inputs for Soil

Variable
AT, (averaging time - outdoor worker)
EF,w (exposure frequency - outdoor worker) day/yr
ED, (exposure duration - outdoor worker) yr
ET,w (exposure time - outdoor worker) hr
LT (lifetime) yr
BW,,, (body welght outdoor worker)
IR, (soil ingestion rate outdoor worker) mg/day
SA,w (surface area - outdoor worker) cmzlday_
AF,,, (skin adherence factor - outdoor worker) mg/cm2
City (Climate Zone) Selection
A (acres) '
Q/C,,, (inverse of the ratio of the geometric mean air concentration to the emlssmn flux at the center of a square source) g/m -S per kg/m
PEF (partlculate emission factor) m3/kg
A (PEF Dlspersmn Constant)
B (PEF Dlspersmn Constant)
C (PEF Dlspersmn Constant)
V (fraction of Vegetative cover) unitless
Un (mean annual wind speed) m/s i
U (equwalent threshold value)
F(x) (function dependant on Uy/Uy) unitless
A (acres)
Q/C,q (inverse of the ratio of the geometric mean air concentration to the emission flux at the center of a square source) g/m -S per kg/m
foc (fraction organic carbon in soil) g/g
pp (dry soil bulk density) g/cm
ps (soil particle density) g/cm®
n (total soil porosity) Lyore/Lsoil
0, (air-filled soil porosity) L;/Lsoi
0., (water-filled soil porosity) Lyater/Lsoil
T (eXpoeure interaI)e -
A (VF Dispersion Constant)
B (VF Dispersion Constant)
C (VF Dispersion Constant)
VF; (volitization factor) m /kg
Q/C,, (inverse of the ratio of the geometric mean air concentration to the emission flux at the center of a 'square source) g/m*s per kg/m
A (acres)
T (exposure mterval) yr
pp (dry soil bulk density) g/cm
A (VF Dlsperswn Constant - Mass L|m|t)
B (VF Dispersion Constant - Mass Limit)
c (VF Dispersion Constant - Mass Limit)

Output generated 21NOV2016:11:05:55

Value
365
250
20
8
70
80
50
3527
0.05
21
0.5
60.63827859

2440343898 |

10.2871
187124
212.2704

0.055358589
0.5
60.63827859
0.006

15

12.65

0.43396
0.28396
0.15

819936000
10.2871

18.7124
212.2704

: ,
60.63827859
0.5 T
26

1.5

10.2871
18.7124

12122704



Site-specific Risk for Outdoor Workers
Jor Individual Parameters



Site-specific Risk

Outdoor Worker RISK for Soil

Chemical Concentration (mg/kg) Total Total
Final Proposed Limit Hi Risk
Metals
Aluminum 200000 0.0894 -
Antimony Trioxide 900 0.964 -
Arsenic, Inorganic 77 0.078
Barium 20000 0.0466 -
Benzene 0.5 0.00126 8.43E-08
Beryllium and compounds 4500
Boron And Borates Only 16000
Cadmium (Diet) 1000
Chromium(lll), Insoluble Salts 310000
Chromium(V1) 155
Cobalt 650
Copper 10000
Cyanide (CN-) 145
Iron 200000
Lead and Compounds 4500
Manganese (Non-diet) 20000
Mercury, Inorganic Salts 700
Nickel Soluble Salts 10000
Selenium 1000
Silver 1000
Thallium (Soluble Salts) 23
Tin 200000 :
Toluene 10
Vanadium 1400 0.119
Zinc and Compounds 61000

Polycyclic Aromatic Hydrocarbons (PAH)

Benzo[a]pyrene

| 7.7

Output generated 21NOV2016:09:22:47
N:\#0150 - CLEAN EARTH INC\Project #0150-0799-02\CENC Facility\Risk Assessment\RAIS 2016\Updated
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Combined Risk Assessment for PAH;
BTEX, PCBs and Metals



Site-specific Risk

Outdoor Worker RISK for Soil

Concentration Total Total
Chemical Final Proposed Annual Average Limit .
HI Risk
(mg/kg)
Polychlorinated Biphenyls (PCB)
Aroclor 1254 | 2 | 0.0639 | 830E-07
BTEX
Benzene 0.5 0.00126 | 8.43E-08
Ethylbenzene 5 0.000248| 1.69E-07
Toluene 10 0.000173 -
Xylene, P- 5 0.00231 -
Xylene, m- 5 0.00236 -
Xylene, o- 5 0.002 -
Xylenes 5 0.00225 -
Metals
Aluminum 50000 0.0223 -
Antimony Trioxide 75 0.0803 -
Arsenic, Inorganic 20 0.0203
Barium 7500 0.0175 -
Beryllium and compounds 250 0.0547 1.60E-08
Boron And Borates Only 50 0.000107 -
Cadmium (Diet) 200 0.0996 9.62E-09
Chromium(lll), Insoluble Salts 50000 0.0143 -
Chromium(V1) 15 0.00215 | 9.51E-07
Cobalt 50 0.0721 1.20E-08
Copper 2500 0.0268 -
Cyanide (CN-) 5 0.0337 -
Iron 50000 0.0306 -
Lead and Compounds 750 - 7.80E-07
Manganese (Non-diet) 2500 0.0493 -
Mercury, Inorganic Salts 50 0.0713 -
Nickel Soluble Salts 2000 0.0449 1.39E-08
Selenium 10 0.000856 -
Silver 200 0.0171 -
Thallium (Soluble Salts) 3.5 .:!E -
Tin 50000 0.0357 -
Vanadium 250 0.0212 -
Zinc and Compounds 15000 0.0214 -

Polycyclic Aromatic Hydrocarbons

Benzo[a]pyrene

| 35

*Total Risk/HI

| 2

Output generated 21NOV2016:11:05:55
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Site-specific Risk

Outdoor Worker RISK for Soil

Chemical

Concentration
Final Proposed Annual Average Limit

(mgl/kg)

Total
HI

Total
Risk

Polychlorinated Biphenyls (PCB)

Output generated 15NOV2016:11:32:20

N:\#0150 - CLEAN EARTH INC\Project #0150-0799-02\CENC Facility\Risk Assessment\RAIS 2016\Updated RAIS
Results CENC Oct 3 2016\[DEP Parameter Averages.xlsx]Sheet1

Aroclor 1254 | > [ 00578 | 7.60E-07 |
BTEX
Benzene 0.5 0.00126 | 8.43E-08
Ethylbenzene 5 0.000248| 1.69E-07
Toluene 10 0.000173 -
Kylene, P- 2 0.000924 -
Xylene, m- 2 0.000943 -
Xylene, o- 2 0.0008 -
Xylenes 2 0.000899 -
Metals
Aluminum 50000 0.0223 -
Antimony Trioxide 75 0.0803 -
Arsenic, Inorganic 22 0.0213
Barium 7500 0.0175 -
Beryllium and compounds 250 0.0547 1.60E-08
Boron And Borates Only 50 0.000107 -
Cadmium (Diet) 200 0.096 9.62E-09
Chromium(lll), Insoluble Salts 50000 0.0143 -
Chromium(VI) 15 0.00215 | 9.51E-07
Cobalt 50 0.0721 1.20E-08
Copper 2500 0.0268 -
Cyanide (CN-) 5 0.0337 -
Iron 50000 0.0306 -
Lead and Compounds 1000 7 ‘
Manganese (Non-diet) 2500 0.0493 2
Mercury, Inorganic Salts 50 0.0713 -
Nickel Soluble Salts 2000 0.0449 1.39E-08
Selenium 10 0.000856 -
Silver 200 0.0171 -
Thallium (Soluble Salts) 3.5 .:l“ -
Tin 50000 0.0357 =
Vanadium 250 0.0212 -
Zinc and Compounds 15000 0.0214 2
Polycyclic Aromatic Hydrocarbons
Benzo[a]pyrene | 35 | -L 2
FTotal Risk/H] | =

0.946 3.92F-0







Clean Earth of New Castle, LLC

Schedule 1

Amended Soil Analytical Testing Schedule

Applies to following reuses: Topsoil supplement for commercial or industrial reuse.
Examples; Compost plant feed, landscaping applications

Meet the approved/authorized limit for the end use or use the applicable constituent concentrations specified below.

INORGANIC COMPOUNDS

40 CFR Part 503
Standards (used in lieu
of Screening Levels

Final Max. without
Biosolids Constituent Level

Final Max. with
Biosolids
Cuonstituent Level
In Remediated

SIRS Screening when biosolids are in Remedinted Soils Soils
Parameter Level (ma/kg) present) (mp/kg) (mg/kg) (mg/kg) Frequency
Aluminum 51200 51200 31200 One composite sample per
Antimony 28000 28000 28000 batch, max. batch size of
Arsenic 11 41 11 1§ 4.000 tons.
Barium 1500 1500 1500
Beryllium 16 16 16
Cadmium 7.1 39 74 71
Chromium 11T and 12000 12000 12000
compounds
Chromium VI and 03 03 0.3
compounds
Cobalt 34 34 34
Copper 310 1500 310 310
Total cyanide 2.3 2.3 23
(based on lowest eyanide | (based on lowest
species-copper cyanide) | cyanide species-
copper cyanide)
fron 75000 75000 75000
[Lead 400 300 400 300
Manganese 2100 2100 2100
Mercury 2.3 17 3 2.3
Molybdenum 39 75 39 39
Nickel 150 420 150 150
Selenium 38 100 39 39
Silver 39 39 39
Thallium 0.078 0.078 0.078
Vanadium 134 134 134
Zinc 2300 2800 2300 2300 b
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VOLATILE ORGANIC COMPOUNDS

Final Max. Constituent
SIRS Screening Level in Remedinted
Level Soils
Parameter (mg/kg) (mg/kg) Frequency
Benzene 1.2 1.2
Ethylbenzene 38 5.8
B yiene. 24 36 One composite sample per batch, max. batch
o-Xylene 65 65 size of 4,000 tons
p-Xylene 56 56
Toluenc 490 490
Xylene (mixed) 58 58
GENERAL ANALYTICAL PARAMETERS
Final Max. Constituent
SIRS Screening Level in Remediated
Level Soils
Parameter (mg/kg) (mg/ke) Frequene;
Total PCBs 3 3 One compogite sample
pH (Standard Units) 5.0-9.0 per batch, max. batch size of
Fecal Coliform 1000 MPN per gram of 4,000 tons
total solids'
Total Petroleum Hydrocarbon 1000 1000 One composite sample required for every 300
Dioxins and Furans® Varies Meet applicable SIRS One composite sample
Screening Levels per batch, max, batch size of
4.000 tons

! Testing for Fecal Coliform is only required when biosolids are mixed with final remediated soils.
? Testing for Dioxins and Furans are only required when dredpe materials are mixed with final remediated soils.
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ISEM.[nVDLATl.LE ORGANIC COMPOUNDS

Final Max. Constituent

SIRS Screening Level in Remediated
Level Soils
Parameter (mg/kg) {(mg/kg) Freq

Acenaphthene 360 360
Acenaphthylene — — One composite sample per batch,
Anthracene 1800 1800 max, batch size of 4,000 tons
Benzo () anthracene 0.82 0.82
Benzo {(a) pyrenc 0.24 0.24
Benzo (b) fluoranthene 111 111
Benzo (p.h.i) pervlene
Benzo (k) fluoranthene 1.6 1.6
Benzyl aleohol 630 630
Bis (2-chloroethyl) ether 0.23 0.23
Bis (2-cthylhexyl) phthalate 32 39
Butylbenzylphthalate 290 290
Carbazole - -
2-Chloronaphihalene 480 480
2-Chlorophenol 39 39 Y
4-Chloroaniline 2.7 2.7
Chrysene 16 16 One composite sample per batch,
Dibenzene (a.h) anthracene 0.17 0.17 max. batch size of 4,000 tons
Dibenzofuran 7.3 73
Dibutyl phthalate 630 630
1.2 Dichlorobenzene 180 180
1,3 Dichlorobenzene - -
1.4 Dichlorobenzene 2.6 2.6
3.3 Dichlorobenzidine 1.2 1.2
2 4-Dichlorophenol 19 19
Diethylphthalate 5100 5100
2.4-Dimethylphenol 130 130
Dimethyl phthalate - e
Di-n-butylphthalate 630 630
2.4-Dinitrophenol 13 13
2 4-Dinitrotoluenc 1.7 1.7
2.6-Dinitrotoluene 0.36 0.36
4 6-Dinitro-2-Methylphenol - -
Di-n-octylphthalate 63 63
Fluoranthene 240 240
Fluorene 240 240
Hexachlorobenzene 0.21 0.21
Hexachlorobutadiene 1.2 1.2
Hexachlorocyclopentadiene 0.18 0.18
Hexachloroethane 1.8 1.8
Indeno (1.2.3-cd) pvrene 1.3 1.3
Isophorone 570 570
2-Methvinaphthalene 24 24
3-Methylphenol (m-cresol) 320 320
2-Methylphenel (o-cresol) 320 320
4-Methylphenol (p-cresol) 630 630
Naphthalene 38 3.8
2-Nitroaniline 63 63
4-Nitrophenol 25 25
Nitrobenzene 5.1 5.1
N-Nitrosodimethylamine 2.00E-03 2.00E-03
N-Nitrosodiphenylamine 110 110
N-Nitroso-di-n-propylamine 0.078 0.078
o-Phenylenediamine 12 12
Pentachlorophenol 1 1
Phenanthrene 180 180
Fhenol 1900 1900
Pyrene 180 180
1.2 4-Trichlorobenzene 5.8 5.8
2.4.5-Trichlorophenol 630 630
2.4.6-Trichlorophenol 6.3 6.3 Y
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Clean Earth of New Castle, LLC

Schedule 2

Amended Soil Analytical Testing Schedule

Applies to following reuses: Construction material, road sub-base, structural and non-structural fill and
landfill top or final construction cover

Meat the approved/authorized limit for the end use or use the applicable constituent concentrations specifiad balow.

INORGANIC COMPOUNDS
40 CFR Part 503 Final Max. with
Standards (used in Final Max. without biosolids
lieu of URS when hiosolids Constituent Constituent
SIRS Reporting biosolids are Level in Remediated Level in
Limit present) Soils Remediated Soils
Parameter (mg/kg) (mp/kg) (mg/lg) (mp/kg) Frequency
Aluminum 77000 77000 77000 One composite sample per
batch, max. batch size of
Antimony 31 31 3l 4,000 tons
Arsenic 11 41 11 I
Barium 15000 15000 15000
Beryllium 160 160 160
Ead_mium 71 39 71 39
Chromium [T and 50,000 50,000 50,000
compounds
Chromium VI and 3 3 3
compounds
E@t 34 34 34
Copper 2100 1500 2100 1500
Total cyanide 23 23 23
(hased on lowest eyanide | (based on lowest
species —copper cyanide) | eyanide species —
copper cyanide)
Iron 74767 74767 74767
Lend 400 300 400 300
Manpanese 2100 2100 2100
Mercury 23 17 23 17
Molybdenum 1000 75 1000 75
Nickel 1500 420 1500 420
Selenium 390 100 390 100
'&vcr 390 390 390
Thallium 0.78 0.078 0.78
V:nnndium 390 390 390 Y
|Zinc 23,000 2800 23.000 2800
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VOLATILE ORGANIC COMPOUNDS

Final Max. Constitucnt

SIRS Reporting Level in Remedinted
Limit Solls
Parameter (mg/kg) (mg/kg) Frequency

Benzene 12 12 One composite sample per batch, max. batch
Ethylbenzene 58 58 size of 4,000 1ons
m-Xylene 550 350
o-Xylene 650 650 l
p-Xvlene 560 560
| Toluene 4900 4900
Xylene (mixed) 580 580
|GENERAL ANALYTICAL PARAMETERS

Final Max. Constituent

Reporting Limit’

SIRS Reporting Level in Remediated
Limit Soils

Parnmeter (mp/kg) (mp/kp) Frequency
| Total PCBs 3 3 One composite sample per batch, max, batch
pH (Standard Units) 6.0-9.0 size of
Fecal Coliform 1000 MPN per gram of 4,000 tons

total solids’
Total Petroleum Hydrocarbon 1000 One composite sample required for every 300
tons

Dioxans and Furans Varies Meet Applicable SIRS One composite sample

per batch, max. batch size of
4,000 tons

: Testing for Fecal Coliform is only required when biosolids are mixed with final remediated soils.
*Testing for Dioxins and Furans are only required when dredge materials are mixed with final remediated soils.
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SEMI-VOLATILE ORGANIC CO

MPOUNDS

SIRS Screening

Final Max. Constituent
Level in Remediated

Level Solls
Parameter (mg/kg) (mg/kg) Frequency

Acennphthene 3600 3600 One composite sample per batch, max. batch
Acenaphthylenc - — size of 4,000 tons
Anthracene 18000 18000
Benzo (n) anthracene 1.6 1.6
Benzo (a) pyrene 0.24 0.24
Benzo (b) fluoranthene 1.6 1.6
Benzo (g h.i) perylene — —
Benzo (k) fluoranthene 16 16
Benzyl alcohol 6300 6300
Bis (2-chloroethyl) ether 2.3 2.3
Bis (2-ethylhexyl) phthalate 390 390
Butvlbenzylphthalate 2900 2900
|Carbazole = —
2-Chloronaphthalene 4800 4800
2-Chlorophenaol 250 290
4-Chloroaniling 27 27
|Chrysene 160 160
Dibenzene (a.h) anthracene 0.17 0.17
Dibenzofuran 73 73
Dibutyl phthalate 6300 6300
1,2 Dichlorobenzene 1800 1800
1.3 Dichlorabenzene - -
1.4 Dichlorobenzene 26 26
3,3 Dichlorobenzidine 12 12
2.4-Dichlorophenol 190 190
Diethylphthalate 51000 51000
2 4-Dimethylphenol 1300 1300
Dimethyl phthalate 7800 7800
Di-n-butylphthalate 6300 6300
2.4-Dinitrophenol 130 130
2.4-Dinitrotoluene 17 17
2.6-Dinitrotoluene 3.6 3.6
4,6-Dinitro-2-Methylphenol = .
Di-n-octylphthalate 630 630
Fluoranthene 2400 2400
Fluorene 2400 2400
Hexachlorobenzene 2.1 2.1
Hexachlorobutadiene 12 12
Hexachlorocyclopentadiene 1.8 1.8
Hexachloroethane 18 18
Indeno (1.2 3-cd) pyrene 1.6 1.6
Isophorone 3700 5700
2-Methvlnaphthalene 240 240
3-Methylphenol (m-cresol) 3200 3200
2-Methylphenol (o-cresol) 3200 3200
4-Methylphenol (p-cresol) 6300 6300
Naphthalene 38 38
2-Nitroaniline 630 630
4-Nitrophenol - —
Nitrobenzene 51 51
N-Nitrosodimethylamine 0.02 0.02
N-Nitrosodiphenylamine 1100 1100
N-Nitroso-di-n-propylamine 0.78 0.78
o-Phenylenediamine 120 120
Pentachlorophenol 10 10
Fhenanthrene 1800 1800
Phenol 19000 19000
Pyrene 1800 1800
1,2, 4-Trichlorobenzene 57.8 57.8
2.4.5-Trichlorophenol 6300 63OQ +
2.4,6-Trichlorophenol 61.6 61.6

N:W0150 - CLEAN EARTH INC\Project #0150-0789-02\CENC Facility\Sclid Waste Permit Renewal 2015\0perations Plan and Operating

Modules\Operations Plan Revisions Nov 2018\(Schedules 1 & 2 for Analytical Testing11-18-2016.xIs]Sheet1
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Clean Earth of New Castle, LLC
Amended Soil Analytical Testing Schedule

Schedule 3

Applies to following reuses: Delaware State Landfill operating cover (daily/intermediate), Out-of-state landfill cover or other reuse, Asphalt
plant feed, or Other Authorized Reuse

Parameter

(mg/kg)

Final Max. Constituent Level in Remediated Soils

Frequency

Total Petroleum Hydrocarbons (DRO)

1000

One Composite sample required for every 300
tons

Conduct Testing to Meet Requirements off]
Receiving Out-of-State Landfill, Asphalt Plant
or final Reuse Facility/ Location

Meet Requirements of Reuse Facility

One Composite sample per batch, max. batch|
size of 4000 tons

1) Meet applicable SIRS Reporting Limits; or*

2) Meet the maximum soil concentration standards for the specific individual
maximum end use limits and average concentration limits per the Risk Assessment
Evauluation Report,* as indicated below.**

=P £ b i
7.7 (as BaP)
Benzene 0.5
Ethylbenzene 5
m-Xylene 5
o-Xylene 5
p-Xylene 5
Toluene 10
Xylene (Mixed) 5
Total BTEX 10
For Delaware State Landfill Site - use as Total PCBs 3.0 (As Aroclor 1254) | 2.0 (As Aroclor 1254) | One Composite sample per batch, max. batch
Alternative Daily/ Intermediate Cover Aluminum 200000 50000 size of 4000 tons
Antimony 900 75
Arsenic 77 20
Barium 20000 7500
Beryllium 4500 250
Boron 16000 50
Cadmium 1000 200
Chromium [l and compounds 310000 50000
Chromium VI and compounds 155 15
Cobalt 650 50
Copper 10000 2500
Total Cyanide 145 5
Iron 200000 50000
Lead 4500 750
Manganese 20000 2500
Mercury 700 50
Nickel 10000 2000
Selenium 1000 10
Silver 1000 200
Thallium 23 3.5
Tin 200000 50000
Vanadium 1400 250
Zinc 61000 15000

thermally treated soils will not be routinely tested

for VOC compounds.

* The soils will only be tested for those compounds reasonably expe cted to be present above SIRS Reporting Levels based on incoming analysis and onsite processing. For example,

of 1.0.

** The Risk Assessment Evaluation reviewed the use of the soils as daily/intermediate cover at Delaware landfills that meet the State's required siting crieria. The values presented are
based on potential landfill worker exposures not exceeding a lifetime incremental risk of 1/100,000 for compounds with a carcinogenic effect or compounds having a total Hazard Index

N:¥#0150 - CLEAN EARTH INC\Project #0150-0799-02\CENC Facility\Solid Waste Permit Renewal 2015\Operations Plan and Operating Modules\TRS Tables\[11-15-
16 Final Proposed ADC Limits Table Rev2.xIsx]Table3-2
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i

OPERATING MODULE 1 - MANAGEMENT PROCEDURES
FOR DIRECT REUSE SOILS

Clean Earth of New Castle, LLC (“CENC") has developed this Operating Module (Module) to
describe the procedures that will be used to accept, manage and beneficially use soils that meet
the definition of rect Reuse Soils (referenced herein as “DRS” or “DRS Soils™) as defined in

Section 1.1 below. This Module is intended 10 supplement the General Operations Plan (GOP).

CENC, along with affiliate companies, have a long-standing history in the movement and
removal of sotls al various sites throughout the tri-state area. For the most part, these soil
removal actions are related to the remediation of petrolewmn contanunated soils that have resulied
from spills or past industrial uses. However, on mumerous occasions in addition to the
management of impacted soils, Clean Earth comes across projects that involve the removal of
soil material that is being excavated to accommodate new constraction or the demolition or
restoration of previously occupied arcas that have not been significantly impacted by prior
operations and could be reused directly at a beneficial use site or as landfill cover. The
collection and reuse of such soils will allow CENC to redirect these materials to be used in a

beneficial manmer.

. Definitions
The following terms are used throughout this document to convey the meanings provided
below.  The definitions provided here are not intended to replace or supersede any

relevant definitions already set forth in the Delaware Regulations Governing Solid Waste

Clean Eqrih of New Castle, LLC Page |
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(DRGSW),
LY “Clean Fill”: As referenced in DRGSW Section 3, clean 1} means a non-waier-
soluble, non-decomposable, environmentally inert solid such as rock, soil, gravel,

conerete, broken glass, and/or clay or ceramic products.

1.1.2  “Direct Reuse Soils (DRS Soifs)”: These are soils, or earthen materials, that can

be beneficially reused as daily or intermediate cover at a Delaware landfill
without requiring thermal or biological remediation 1o reduce petroloum
hydrocarbon constituents.  These soils may be considered for other direct
beneficial uses, such as road sub-base, fill at a Brownfield sile, or for use as
landfill cover at an out-of-state site on a case-by-case basis and with prior writlen
approval by the Department. These soils are accepted at the CENC facility solely
for physical processing and do not require thermal or biological treatment prior to
being sent offsite for benaficial use. These soils will be managed separately at the
facility from soils intended for thermal treatment, however, DRS Soils may be
combined, following any physical processing, with post-thermally treated soils
that have met the facility’s criteria for reuse as landfill cover (or other specified

reuse, as applicable},

1.1.3  “Environmental Due Diligence”: Investigative techniques, including, but not

limited 10, visual properly inspections, electronic data base searches, review of
ownership and use history of property, Sanborn maps, environmental
questionnaires, transaction screens, analytical testing, environmental assessments

or audits.

Clean Earth of New Castle, LLC Puge 2
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“Environmentally fnert”: Means a material that is unaffected by a spill or

release of a repulated substance based on  information collected during
environmental due diligence, or if affected by a spill or release, the concentrations
of regulated substances are below Delaware’s screening limits for unrestricted

Th 10

“Reasonably Expected to _be Presenmt” When information gathered during

environmental due diligence indicates that a chemical contaminant was released
or would have been likely to have been released into the environment such that
there is a reasonable expectation that it may be found in soils, or other related

media from a site,

Introduction and Cuerent Approved Processes

The focus of this request to modify the facility’s operating permit is three fold:

a) The proposed operations will allow the facility to use DRS Soils to supplement the

thermally treated soils produced ity existing SRU process to augment CENC's

production of treated soils for reuse (particularly landfill cover materials) 10 meet an

increasing demand and stabilize the facility’s inventory,

b) The proposed processing of these DRS Soils at CENC will allow the facility to

separate and reclaim other aggregate products (such as rock, concrete, etc.) and scrap

metal material tor further recycling/reuse.

¢} This financial benefit to the facihty, along with the opportunity to maximize our

operations (principally utilizing existing equipment) 1o serve a broader range of

customers, will enhance CENC's ability to compete in an ever increasingly

competitive marketplace.

Cleans Earth of New Castle, LLC FPage J
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1.2 Proposed Mew Processes

With the additional capabilities described herein, the CENC facility will have expanded
capacity to process DRS Soils that can be beneficially used. The new process operations
will use the same equipment that is already in operation at CENC. No new equipment
will be used for these operations. The DRS Soils, following sereening/processing can be
used in a variety of applications, including: landfitl daity or intermediate cover, structural
fill, road base aggregates, or aggregates used in production of road construction materials

such as hot mix asphalt or Portland cement conerete,

A process flow diagram (“PFD7Y that illustrates the management of DRS Soils at the
CENC facility is shown in Appendix | of this Plan. Following testing and/or evaluation
to ensure the soils are non-hazardous and do not require thermal or biological
remediation prior o reuse, CENC may accept these soils for management under the DRS
Sotls Program as detatled in Appendix 1. The DRS Soils received will be segregaled at
the stic upon arrival and kept inside & barrier that has been instatled at the facility (see
site Plan in Appendix | of the GOP). The materials may then be screened to
remove/reclamm other recyclable products, mixed with the facility’s treated soils to
supplement this product, or transferred offsite for direct reuse. These specific operations

are discussed in further detail in Section 2.0 helow.

L4 Tramsition o New Processes

The DRS Soils program will replace the low TPH soil program previously approved and
conducted at the facility. Accordingly, the DRS Soils will be managed in the same
storage and processing areas of the facility that were previously used to manage low TPH
soils destined for beneficial use as landfill cover. As such, there are no transition

activities required to implement the DRS Soils program.

Clean Earth of New Castle, LLC Peage o
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2.4

£.6

huipment

CENC will utilize its existing eguipment for handling and screening the DRS Soils for
beneficial reuse. Equipment is described further in Section 2.1 below. A list of all

equipment in use at the facility can be found in Section

Heatth and Shafety
The management of’ DRS Sotls and the processes that will be added under this permit
maodification are not expected to present any additional or new hazards 1o the health and

welfare of CENC’s facility employees or the surrounding commiumity,

DIRECT REUSE SGILS PROCERS

This section discusses the process of receiving, handling, and processing of DRS soils into

matetials for final beneficial use.

2.3

Lguipment

The planmed DRS soils operations associated with the facility will utilize existing facility
equipment and will not require the construction or medification of CENC’s fixed
operating systems. The existing equipment is described in Section 1.4 of the facility’s
Gieneral Operations Plan. The primary equipment assoctated with the management or

processing of DRS soils is listed below.

¥ Extec Screenall, Read CV 40 Deck Screen, or Retech Trommel Sereen-This

unit will be used for removing non-processable residues, oversize aggregates and
any scrap metal or debris from the DRS Soils. This equipment also produces a
consistent particle size 10 meet final reuse conditions.

8 Extec Convever Unit - This equipment will be used for transporting or

conveying the soil during processing.

Clean Eearth of New Castle, LLC Paye §
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3 Caterpillar 950F, Caterpiliar 966, and Volvo Wheel Loaders, ov the Case

skid Loader —This equpment will be used for moving or loading the soils into
the processing equpment or onto transport vehicles. These units are also

necessary to properly manage and stockpile the materials onsite.

Please note, the equipment specified above may be replaced, as needed. by egquivalent, or
in-kind, equipment/machinery based on  mechanical malfunction, intermittent

maintenance or service interruptions or when the unit has passed its useful service fife.

All equipment associated with this new process will be operated in accordance with the
manufacturer’s recommendations and guidelines and will be property maintained in good
operating condition. The DRS Soils process handling systems will be segregated from
CENC’s existing petroleum contaminated soil storage and processing areas, as shown on
the Facility Site Plan in Appendix 1 of the GOP. However, no change in CENC’s current
facility layout and operating configuration of the SRU management areas is required to
implement the use of the DRS Soils handling area. CENC will decontaminate any
equipment, such as screening equipment, which was used for handling petroleum
contaminated soils before handling the DRS Soils to minimize the potential for cross-

cottamination.

E S,
Storage

CENC will use the designated DRS Receiving Area (see Site Plan included tn Appendix
of the GOP) which is existing facility space for receiving, storing, sorting, screening and
blending of the DRS Soils. The DRES Soils Receiving Area will be located in silt fenced
lined barriers for containment of any erosion. This receiving area can hold up fo
approximately 1,500 tons of soil. This area will be separate from the petroleum
contaminated soil receiving area.  Following receipt, DRS Soils are taken from the
receiving area for any additional physical processing (e.g., screening) and subsequently
stockpiled in designated storage areas for any additional testing (see Section 3.4) and

eventual shipment to an end uge site.
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CENC has prepared two separate storage bays (DRE Stockpile Area 1 and DRS Stockpile
Area 2) for the storage and stockpiling of DRS Soils, afler the soils are screened (o
remove any aggregates and debris. The storage bays are scgregated using jersey barriers,
portable concrete push walls, or other similar devices to ensure DRS Soils are contained.
The two Stockpile Areas are shown on the Facility Site Plan, Drawing SP01, (prepared
by Compliance Plus Services, Inc., 08/24/15) included in Appendix I of the GOP. Since
portable walls are used to form the stockpile areas, the walls can be moved to allow the
facility to change size of the stockpile footprint as needed. Accordingly, as shown in
Prawing No. SP1, the two Stockpile Areas may differ in size depending upon the amount
of DRS Roils stored at any particular time. This affords the facility the flexibility to
respond to changes or fluctuations in market conditions related 1o the availability of DRS

Smls.

The maximum storage capacity of each storage bay area is approximately 4,000 cubic
yards (3,000 to 5,000 tons). DRS Stockpile Area 1 is focated in an area designated for
the remediated soll storage produced from the thermal treatment plant. Since this area is
already designed for the storage of soils, no additional engineering controls are needed
except the barriers used to separate DRS Soils from the existing thermally treated soil
storage. The DRS Stockpile Area 2 will be located on a currently unused portion of
property. This Stockpile Area will be surrounded by portable barriers that will be lined

with silt {ence o control any run-off of sediments or soils from erosion.

£
#d

&k Process Descripfions
A Process Flow Diagram (PFD) that illustrates the procedure for approval, acceptance,
processing, and final use of the DRS Soils by CENC is provided in Appendix 1 of this
Module. Provided below is a discussion that details the steps to process DRS Soils as
referenced in the PFD. DRS Soils will typically be recetved in bulk containers (e.g., roll-

offs, dump trucks, etc.).
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Upon arrival at the CENC facility, the DRS Soils are sampled and inspected in
accordance with the waste analysis plan procedures discussed tn Section 3.0 below.
Onece all analytical results indicate the incoming soil meets the acceptance criteria set
forth in Section 3.3, the shipment is cleared for offloading into the DRS Soils Receiving

Area,

Based on the production planned, the DRS Soils are processed over screens, 1f necessary,
or sorted (either manually or using the material handling equipment) for proper sizing for

reuse and removal of non-processable residuals.

Any non-processable residues that are generated during this process will be managed in
accordance with the residual materials management procedures specified in Section 2.5
of the facility’s General Operations Plan. As referenced therein, these residues will be
segregated and sent off site to an appropriate facility tor further processing/recycling or
disposal within three (3) days, as requived under DRGSW 9.4.2.8.1 and 9.4.2.82, as

deseribed in the GOP o Sections 2.5 of the GOP.

Following screenming, the DRS Soils are placed into one of the designated Stockpile

Areas, as shown on the Site Plan (Appendix 1 of the GOP).

Once a sufficient quantity of material is stockpiled in the storage bay, CENC will

perform the post processing sampling and analysis as described in Section 3.4 below.

Once the final analysis is complete, and the soils meet all applicable analytical
requirements, the processed soils may be either shipped directly offsite for final reuse or
the material may be mixed with the thermally remediated soils (that have already been
tested and determined to meet applicable reuse criteria) to produce a final product that is
acceptable for reuse. (Mixing with the thermally treated soils is principally conducted to
meet the geotechnical requirements for the ntended reuse, such as providing a consistent

particle size for the landfill cover.)
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4

Hesidaal Materinls Handling

Residuals from these materials handling operations, including rock, plastic, wood and
other debris, will be managed 1n accordance with the procedures specified in Section 2.5

of the facility’s GOP.

Final Bepeficial Heasy Materials

‘the primary reuse intended for the DRS Sotls is as landfill daily or intermediate cover
materials.,  These materials will supplement CENC's existing remediated soil supply

obhigations that are giready being sent to landfills for reuse.

Any additional reuse of DRS Soils ag road base aggregate, structural fill or fill materials
outside of landfills will be conducted on a case by case basis, with prior written approval

from the Department.

S

3.8 WASTE ANALYSIS AND CHARACTERIZATION PLAN

The CENC waste analysis and classification plan for DRS Soils is as follows:

L

Approval Process for Divect Heuse soils

An evaluation will be conducted of each incoming DRS SBoils to determine if it iy
acceptable for recycling at CENC as illustrated in the PFD provided in Appendix [ of this
Module. Generators will be required to provide a completed Non-Hazardous Profile
Sheet (see Appendix II of the GOP), as well as any supporting analytical data or
mformation as specified in Section 3.2 below. An approval will be issued through an
approval process similar to the current manner that petroleum contaminated waste
streams are approved and tracked under the facility’s pernui.  The material will be

tracked using the computerized waste tracking system CENC currently utilizes,
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i

Iiach DRS Sotls project will be evaluated based on the information and representations
provided by the soil generator. CENC will review the profile information to ensure that
the material meets the acceptance criteria set forth in the facility’s operating permit. In
addition, each project will be required to meei the DRS Soils Approval Criterta specified

in Section 3.2 below.

DREE hoils Approval Oriteria

Hach proposed new source of DRS Soils will be required to meet the acceplance criteria
as outlined in Table 3-1. This analysis will be routinely performed and submitted to
CENC for pre-approval as described in Section 3.1 above. On occasion, certain
analytical data may be collected {ollowing the soil’s arrival at the facility as described in
the Limited Pre-approval Procedures described in Section 3.2.1 below. Table 3-1
establishes the minimum DRS Soils testing and acceptance criteria that will be apphed 1o
all soils accepted under this program. For DRS Soils that will be used as
datly/intermediate cover at a Delaware landfill, the acceptance criteria is based meeting

the TCLP non-hazardous waste criteria and a PCB concentration of less than 3.0 mg/kg.

If CENC receives a sufficient quantity of soils (e.g.. 2,500 to 4,000 tons) from a penerator
and the same soil profile such that a batch would be solely comprised of this material,
CENC may choose to use the analytical data supplied by the generator to represent the
process batch and forepo the post process sampling and analysis described in Section 3.4

below.

3.2.1  Limited Pre-Approval Procedures

On occasion, CENC receives requests for approval of soil projects where
extensive testing has already been completed to properly characterize the soil
following testing protocols to comply with state specific site remediation

standards and/or to meet the acceptance criteria for another processing or disposal
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facility. [n these instances, there are frequently sample parameters and/or testing
frequencies that de not match CENC’s gpecific approval criteria. The procedures
specified below detail the methods CENC may employ to receive the soils based
on existing analytical data supplied by the generator and hold final acceptance
pending the completion of additional sampling and analysis as conducted by
CENC after arrival.  The soil managed under these limited pre-approval
procedures will remain segregated at the facility until sufficient analysis has been

recerved 1o ensure the soils meet the facility’s acceptance criteria.

All DRS Soils managed under these limited pre-approval procedures will be
reviewed to ensure the soils are properly characterized prior to receipt as part of
the {acility’s approval process. Accordingly, these soils must meet the Minimum
Incoming Soils Testing Acceptance Criteria for all parameters listed in Table 3-1.
Total Petroleum Hydrocarbon (TPH) and/or Total Organic Halogen (TOX) testing
will be included as parameters that may be sampled and analyzed for following
arrival at the CENC facility, as described below. In addition to the
characterization testing data, CENC will utilize the Non-Tlazardous Profile Shest
supplied by the soil generator to evaluate materials considered lor the himited pre-
approval process to ensure that the materials are expected to meet the facility’s

acceptance criteria.

CENC will implement the limited pre-approval procedures described here for
DRS Soils when the pre-approval testing supplied by the generator may be either
lacking certain test parameters and/or when the testing supplied does not meet the
frequency specified under the pre-approval testing requirements specified i
Section 3.1 above, Specifically, these limited pre-approval procedures will be
applied to supplement the analysis supplied by the generator with data obtained
from analyzing samples collected following arrival at CENC. The pre-approval
data supplied by the generator does not include, or does not match the testing

frequency, for TPH and/or TOX as required under Table 3-1.
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PIRS Soils that will be managed pursuant to these limited pre-approval procedures
will be delivered to the CENC facility and staged onsite in one of the previously
approved storage arcas as indicated on the Facility Site Plan Drawing, SP-01,
prepared by Compliance Plus Services, Inc., dated 08/24/15. The material will be
kept segregated from other incoming soils and properly marked with the staging
approval (Job) number. Following arrival at the facility, CENC will randomly
select an incoming vehicle to collect a sample for analysis. Alternatively, CENC
will collect a composite sample from the segregated stockpile of soils staged
onsite. The sample collected will be submitted to an independent qualified
laboratory to obtain the identified parameters that were omitted, or did not meet
the required frequency, from the generator’s mitial test data. Samples collected
will be used to supplement the data until the next sampling interval. At which
time, if the project soils are still being received, CENC will collect a sample for
the next sampling interval {e.g., 1 sample will be collected and analyzed for each

1000 ton sampling interval),

Upon receipt of the results of the limited pre-approval testing, CENC will review
the information and make a {inal approval and waste acceplance determination for
the material. If the analytical results do not meet the DRS Soil criteria, the soil
may be considered for acceptance as a TRS Soil. I, in the unlikely event, the
results of the analysis indicate that the soil does not meet CENC’s permit
acceptance criteria, CENC will immediately contact the generator to initiate
arrangements to have the soil retumed to the generator or sent to an alternate

facility selected by the generator.

All DRS Soils received and sampled in accordance with the limited pre-approval
testing procedures specified here will also be subject to the acceptance procedures

specified in Bection 3.3 below.
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230 s Bolls Acceptaove Procedures

Samples of the mcoming material will be collected from trucks arriving at the CENC
factlity with DRS Soils. CENC will collect one composite sample from each truck load
received. For the first 100 tons of soil received (under one approval number), CENC will
combine samples from up to two (2) truck loads (or up to 50 tons, whichever is greater),
forming one final composite sample, for analysis. One composite sample will be created
in the same manner for each 100 tons thereafler, Samples will be and delivered to the
CENC on-site laboratory for analysis. The final composite sample will be evaluated to
assure the material is consistent with approved parameters for the DRS Soils, and will be
tested for TPH, TOX and BTEX. Sample results must be below the following limits to
be accepted as TIRS Soils (when the DRS Soils will be sent to a Delaware landfill as
daily or mtermediate covery: TPH <1,000 mg/kg, TOX = 10 mg/kg and BTEX =10.0
mg/kg. Should the TPH exceed 1,000 mg/ke, the material may be managed under the
TRS or BRS program. If not, the load will be immediately rejected and retuwmed (o the
generator.  Any other reuse requires prior written approval from the Department. For

additional information on the testing requirements, refer to Table 3-1.

Sampling from the truck body also allows an opportanity to visually inspect a delivery
before placing it into storage bunker. CENC will contact the generator if any material ig
found that does not contorm to the approval information to determine if the material is
acceptable or rejected. Each load is sampled, analyzed, and confirmed to meet applicable
acceptance criteria before the truck driver is instructed to discharge the load in the
designated DRS Receiving Area or one of the designated DRS Stockpile Areas as shown
on the Facility Site Plan in Appendix 1 of the GOP. Material that is accepted and requires
processing/screening/blending prior to reuse may be moved from the DRS Receiving
Area or one of the DRS Stockpile Areas to the screens, as permitted by the process
production schedule. The final screened DRS Soils will be placed in either DRS

stockpile Area 1 or Area 2 to await final {esting and shipment offsite for reuse.
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F4 0 Post Provessing Sualvss

The final materials processed using DRS Soils will be fested using applicable methods in
the most current, legal edition of SW-846 Methods, The final material will also meet the
spectfication of the final reuse (1.e., as landfill daily cover, intermediate cover, structural

fill, road base, etc.).

3.4.1 Sampling Overview And Assumptions

This Plan describes the sampling and analyvsis that will be conducted on the
processed DRS Soils produced by Clean Earth of New Castle, Inc. (CENC) at
their permitted Resource Recovery Facility located at 94 Pyles Lane, New Castle,
DE. The purpose of this sampling and analysis is to confirmn that the DRS Soils
produced by CENC meet the reuse conditions established by both DNREC and
the DE Solid Waste Authority for use as intermediate/daily cover material at the
Cherry Island Landfill or other written Department approved beneficial reuses.
All analysis for reuse will conform with the facility’s most current operating

permit and the requirements set Torth below.

This Soil Sampling and Analysis Plan (8SAP) assumes that the CENC’s DRS
Soils resource recovery and recyeling process produces a product that is relatively
consistent and homogeneous. CENC will store its processed DRS Soils in either
12RS Stockpile Area | or DRS Stockpile Area 2 as designated on the Facility Site
Plan in Appendix [ of the GOP. These DRS Soil Stockpiles are prodoced in
batches by the factlity, generally based on the characteristics of the DRS Soils that
are being received at the facility and based on the intended destination reuse
location, CENC will collect representative, composite gsamples of those
stockpiles, or batches of soils, that are destined for shipment offsite for reuse,
These stockpiles will be segregated from other batches and will be analyzed to
ensure that the DRS Soils meet the applicable reuse conditions found in the Post

Process Soil Analytical Testing Schedules (included in Appendix V of the GOP
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with the exception of the frequency of analysis for TPH, which is tested on
inbound soils at the frequency specified on Section 3.3 above). The batch piles
will be approximately 2,500 tons to a maximum of 4,000 tons. This batch size 18
necessary to allow CENC to maintain operational flexibility for its process and to
effectively perform the sampling as described in this Plan, However, the
sampling size and grid sampling procedure utilized here will still maintain the
integrity of the evaluation procedure and ensure that the data objectives for this

Soil Sampling and Analysis Plan are achieved.

3.4.2 Batch Sample Collection Procedures

Fach batch stockptle will be divided into nine equal grid sectors for sampling as
shown in Figure 3.4.A. CENC will randomly collect one discrete sample {from
each grid seclor using an appropriate sampling device(s) (e.g., a sampling scoop,
trowel, trier, auger, ete.). When necessary, CENC has loaders and backhoes onsite
that can be used fo assist the sampler in accessing a portion of the sampling
location. Clean Earth will decontaminate any sampling equipment that was used
for handling petroleum contaminated soils before handling the DRS Soils to
miniimize the potential for cross-contamination. The sampling depth and other
information related to the sampling event will be recorded on the Treated Batch
Samphing Form as shown in Figure 3.4B. Completed forms will be retained by
CENC with its operating records for three (3) years and made immediately

available for review by DNREC upon request.

An aliquot from each grab sample collected from the individual grid sectors will
then be combined and mixed to generate one composite sample for analysis. All
samples will be collected, maintained and analyzed in accordance with EFA SW-

846 protocols.

3.4.3  Bateh Sample Analytical Requiremenis
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For soils that are intended for reuse as landfill cover, each composite sample
collected from the post process batch (as described above) will be analyzed for
Compounds identified in Schedule 3 of Appendix V of the GOP. For other
approved uses, unless otherwise specitied by the Department, all sample analysis
procedures and reporting/recordkeeping will conform to the requirements
established by the particular end user and those set forth in Appendix V of the
GOP (with the exception of frequency of analysis for TPH which 15 tested on
bound soils at the frequency specified in Section 3.3 above). All analysis
completed uncer this program will only be performed by a certified laboratory

using EPA approved methods,
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Sampling Regquirements®;

One representative, composite sample must be obtained and analyzed for

below are the minimum testing criteria for all DRE solls recelved at CENC,

Reqauired Analvsis:

Fach sample must be analyzed for the following parameters:
RCRA Characteristics (i.e., igniability, reactivity, corrosivity)

TCLP or Total RCRA Metals#®?

" BTEX

b Benzene
Toluene
U Ethylbenzene
i1 Xylene

Polychlorinated Biphenyis (PCBs)

*The avalytical requirements for small residential projects (less than 100
tons) mvolving contaminated soils resulting from heating ot or fuel oil tank
removals will be imited 1o TPH analysis only.

*£A penerator certification may be accepted in place of the analytical testing
data for pesticides, herbicides, or pyridine based on data collected as a result
of environmental due diligence. This exclusion must be approved by CENC's
General Manager. If the results of 8 tolal constituent analysis tfor soil is less
than twenly (200 times, the applicable TCLP regulatory level for that
constituent, of the total analysis result may be used Lo demonstrate
compliance with the TCLP acceptanee criteria.

FEEThis acceptance criteria applies to soils that are destined for veuse at a
Delaware tandfill for daily or intermediate cover.  An alternate acceplance
limit for PCBs may be established, with prior written approval by the
Department, based on the approved limit of the end use location where the
soils will be placed. Higher concemration of PCBs may only be accepled
when the source of comlamination is unknown and the waste does not meet
the definition of a PCR Remediation Waste, as defined in 40 CFR 761.3.

May not  exhibic any  RCRA

hazardous characteristics
RCRA
CFR

must be  below
thresholds (40

Results
toxicity
261.24)

< OO mg/Re total e

= (L5 ppm
= 140 ppra

=3 pom

< 3.0 mgke total or end use
criteria®**®

T

Additional Information Required: Generators will be required to provide a Non-Hazardous Profile Sheet
and Non-Hazardous/DRE Soil Waste Certification prior to appreval for acceptance at CENC, No soils
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destined for reuse at a Delaware Jandfill for cover will be accepted from any State Superfand site
{which include HECA, VCP and Brownficld sites) or federally identified Superfund sites,
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Management Procedures for Non-Hazardous Recyclable
Materials (NHRM)

Management Procedures for Non-Hazardous Residual
Material (NHERM)

This Operating Module describes the procedures and processes that will be used to
manage a varety of NHRM's for beneficial reuse and to supplement the axisting
recycling/recovery operations conducted under the General Operations Plan for Thermal
Remediation and Recovery of Pefroleum Hydrocarbon comlarminated soils.  The
beneficial reuse of these NHRM's allows CENC to divert these materials, which would
otherwise be sent out for land disposal as a solid waste.

1.1  introduction and Current Approved Processes

CENC is currently permitted to accept non-hazardous recyclable materials (NHRM) for
use as soil amendments.  Accordingly, NHRM's are used at the facility to cool and
rehydrate the hot soils exiting the thermal treatment unit to supplemeant or replace the use
of the potable water currently used at the plant, In addition, the amendment of the

| thermally treated scils with NHRM's returns nutrients and organic content o the
processed sofl 1o improve its reuse. Whilke the process of using NHRMs as soll
amendments has been authorized, CENC is required to submit each new calegory or
clagsification of NHRM to the Department for approval on a case-by-case basis as
described in Section 5.0 below. GCENC moust demoenstrate to the Department in
accordance with Section 5.1, that the new NHRM is an acceplable material and the
purposed sampling frequency and analytical parameters that will be formalized for any
NHRM's that conform with this classification or category of NHRM, CENC may not
accept any NHRM until after the Department has granted written approval. Any NHRM
approval and subsequent use wili be in accordance with this Operating Modute.

The acceptance of any NHREM malerial is on a case-by-case basis and subject to the
Department's approval. Any NHRM material destined for a facility within the State of
Delaware is subject fo the SIRS reparting limits. When the reuse is nol within the State,
the constituent concenfration for the other authorized uses will be hased on the end users
requirements and any applicable requlatory provisions of the jurisdiction where the soils
will be placed or used,
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.2 HMNMHRWM Processes

The solid and semi-solid NHRM operations will use much of the same equipment that is
already in operation at CENC. New equipment (see Table 1-4 of the General Operations
Plan) that will be used for these operationg are expected to include the addition of a
NHRM feed-hopper and conveying equipment. The remediated soils amended with
NHRMs can be used in a variety of applications, including: landfill daily or intermediate
cover, structural fill, road base aggregates, or aggregates used in production of road
construction materials such as hot mix asphalt or Portland cement concrete.  The
primary NHRMs used for soil amendments include, but are not limited to: bio-solids (e.9.,
chicken manure), lime filter cakes, coal ash, paper pulp, water treatment solids and
dradge spolls. These materials may be blended with each other and CENC’s thermally
rermediated solls to create the final usable amended solls.  In addition, these materials
may also be added to the hot solls exiting the SRU to add moisture to the solls directly
in the mixerfcooler unit for complete fugitive dust control and optimum soit moisture
content.  These specific recycling processes are discussed in greater detail in Section
2.0 and 3.0 of this Opearating Module.

The CENC facility will also be capable of using nan-hazardous water-bound waste
{(WBW) NHRMs as & cooling medium whan the CENC facllity is thermally treating non-
hazardous petroleum contaminated soils, The WBW's will be injected into the
mixerfcocter unit of the plant in the same manner as used to deliver potable cooling
waters,

The WBW NHRMs will be maintained in storage fanks that will be installed prior to
commencing NHRM operations.  These specific operations are discussed in further
detail in Section 4.0 below.

1.3 Transition to MHEM Processos

Subsequent 1o the Depanment's approvatl of individual classifications or categories of
NHRMs for use at the facility, as described in Section 5.1 betow. CENC will commence
with the required construction and facllity preparations to begin managing the NHRM's in
accordance with the construction schedule described in Section 6.0 befow. CENC
expects to complete the majority of the required facility preparations and construction
white current CENC operations continue unintarrupted.  The proposed construction
schedule provides that sach process for the NHRM's will be brought onding in two
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phases. As each phase of construction is completed, CENC will nofity the Deparmeant in
writing at least two weeks prior to commencing the operation of the new NHRM process.

Prior to the installation of the new NHRM storage areas and process equipment, CENC
may propose o submit 8 NHRM for acceptance for a temporary period under & research
and development (R&D) authorization,  Under this R&D authorization, CENC may
propose to accept a NHRM material at the facility on a limited basis to test the material
handling and processing logistics on a small scale.  The R&D authorization request
subrmitted by CENC will include the information required under the NHRM classification
code approval reguirements outlined in Saction 5.1 below,  In addition, this submission
would propose a quaniity limitation and duration period to compleie the R&D review. The
NHRM would be managed in containerized units (e.g., in a 250 gation tote, a 5,000 gallon
tank truck, stc.) in the Temporary Staging Area for NHRM materials as shown on the
facility site plan. Appropriate processing and handling details would also be provided to
the Department for review and approvat as part of the R&D authorization request.  This
process will allow CENC {o accept and handle limited quantities of a new NHRM under a
controlled process prior {0 accepting the material for full production level handling. CENC
will not accept any NMRMs prior 1o the issuance of written approval by the Department.

1.4 Egquipment

CENC expects to ulitize much of its existing equipment in conjunction with new conveying
and mixing devices in order to process the various proposed NHRM's into amended soils
for beneficial reuse. A description of the faclity's operating equipment is provided in
Section 1.4 of the facility's General Operation Plan,

Al equipment associated with the NHRM processes will be operated in accordance with
the manufacturer’s recomumendations and guidelines and will be properly maintainad in
goot operating condition. Al NHRM process feed systems will be integrated into
CENC's existing process in such a way that CENC will refain the current configuration
and cormponents of the SRU.
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2.0 Solid NHRM Process

This section discusses the process of receiving, handling and adding solid NHRM's into
soils for beneficial reuse. As previously described above, these NHRM's may also be
utilized 10 cool thermaily treated soils from the SRU. Additionally, the amendments will
raise the organic content of the final remediated scil for better environmental integration
with native aoils when used as fill materiat.

Waste Types

The types of solid NHRM's that will be used as the primary iner feed ingredients for
making the amended solls includes, but i not limited to, the materials listed below. The
general valus or benefit derived from each soil additive or soll amendment ingredient is
atso discussed for each NHRM listed below,

1. Previously remediated soils from CENC's SRU

2. Bio-solids - these materials add moisture to re-hydrate and cool CENG's thermally
treated soils. In addition, these solids add organic nutrients back info the soils.

3. Lime fiter cakes — these materlals add minerals and provide moisture to re-hydrate
and cool the soils from the SRU. In addition, the alkalinity value from the lime helps
to stabilize tha soil pH o facilitate biological activity.

4, Goal ash ~ this material adds nutrient minerals to the remediated soils as well as
particle size variability to the amended soils produced by CENC, This allows the
facility to vary the geophysical characteristics of the soils for compaction, drainage,
etc. to meet end use requirements. CENC wilt not accept coal ash from the Conectiv
Edge Moor Plant in accordance with the December 19, 2003 response letter to public
hearing comments from Michael D). Logan, Compliance Plus Services, Inc lo Rod
Thompson, Mearing Officer, DNREC.

8. Paper puip — this material provides moisture to re-hydrate and cool the soils from the
SRU. In addition, these solids add organic nufrients back into the soils.
6., Water treatment solids ~ these materials add moisture content, organic nutrients
and rwtrient minerals to the amended soiis.
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7. Dredge spoils - these materials add moisture content, organic nutrients and mineral
value to the amended soils.

8. Solids from Stormwaler retention ponds (including from CENC's site) - these
materizls add moisture content, organic nuirients and mineral valug to the final
amended soils.

2.2 Eouipment

The equipment that will be ulilized for handling and management of NHRM solids is
detailed below. For additional information retated to equipment specified here, refer to
Section 1.4 of the General Operations Plan.

« Portable deck screen, bar screen, or similar device for removing non-processable
residues and sizing NHRM solids to proper size for feeding units or end products

«  Conveyers for ransporting soil during process

« NHREM feed bin to control rate of addition of NHRM to soil to process

« Front-end loader, or simitar equipment, for materials handling

«  Soil Remediation Unit (SR} mixer/cooler system

2.3 Storage

CENC will use the existing Quonset Mut storage struchure as a receiving, storage and
sorting/screening area for the solid NHRM's, CENG will prepare the Quonset Hut storage
area, after removing any scils in storage and washing (decontaminating) the floor of the
unit, for these operations (see Section 6.0 for the construction/instaltation schedule for
these activities).

As Hlustrated in Figure 2-1, the various types of NHRM's will be segreqated into storage
bays within the Quonset Hut based on the specific nature or physical characteristics of
the materials and their intended use in the process. The storage bays will be segregated
using jersey barrers, portable concrete push walls, or other similar devices. The
Quonset Hut will be divided into three areas: 1) a storage section (Bays 1-5) for incorning
materals and materials that have been pre-processed (screened/segregated) and are
waiting to be fad into the process as described in Section 2.4 below, 2) a screening
station/work area where the NHRM scolids are pre-processed to remove stone, rock and
other non-processable solids; and 3) a final staging area (Bay 6) where CENC can
prepare the final batch of NHRM material that will be used to amend the SRU soils.
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Please note that the skerage bays indicated in Figure 2-1 are formed with portable walls
to allow the facility to combina or consolidate bays, as needed, when they hold like or
simitar materials. This affords the facility the flexibility to respond o changes or
fluctuations in market conditions refated to the availability of any particutar NHRM(s).

CENC will maintain suiishle aisle space, as shown, within the Quonset Hut to allow
material handling equipment to access the various storage bays,  The maximum storage
capacity of the Quonset Hut Is approximately 3000 cubic vards. The structure of the
Quonset Hit will remain the same after this change in service to a storage/processing
area for solid NMRM's, However, CENC will be installing plastic strips/covers (or other
aquivaient cover) to close off the eastern and western ends of the structure (these are
currently open). This instalialion is intended to provide a barrer 1o minimize fugitive
dusts and odors from exiting the Quonset Hut. A portion of the western end of the
Cuonset Mut will remain open to continue fo allow vehicles and equipment to enter and
exi.

2.4 Process Descriptions

A Solid Wastes Processing (SWP) Process Flow Diagram (PFD) that illustrates the
processing and use of the solid NHRM's by CENC is provided in Appendix 1 of this
Cperating Module, Provided below is a discussion of the process steps as shown in the
SWR-PED,

Solid NHRM's are received in both bulk containers {e.q.. roll-offs, dump frucks, etc.) and
non-bulk {(&.g., drums, boxes, etc.) containers.

Upon arrival at the CENG facility, the NHEM's are sampled and inspected in accordance
with the waste analysis plan procedures discussed in Section 5.0. Once a determination
is made that the material conforms with the pre-acceptance information provided, the
shipment is cleared for off loading into the solids storage area.

241 Based on the faclity's planned production activities, the NHRMs are pre-
processed over screens, if necessary, or sorted (either manually or using the
material handling equipment) to ensure that the material is properly sized for
processing and that non-processable residuals are removed.
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242  Any non-processable residues that are generated during this process are
segregated and sent off site to an appropriate facility for further processing or
disposal, as described in Section 2.5 of the facility's General Operations Plan,

243  The solid NHRM's may be used as bulking/blending agenis in the semi-solids
processting unit (see Seclion 3.0 below). This process is used to stabilize or
sofidify the semi-solid NHRM's for improved material handling and processing.
The solid NHRM's are processed using one of the procedures described below.

2.4.3.1 Solid NHRM's may be transferred directly inio the semi-solids concrete
containment unit for hlending/mixing with the semi-solid NHRMs, The
blending/mixing will be performed directly in the containrment unit
backhoe of excavator., This procedure is further discussed in Seclion 3.4
below.,

2.4.3.2 Alternatively, CENC can blend or mix solid NHRM's with semi-solid
NHRM's using the live bed NMHRM feed hopper near the SRU Plant as
shown in the Facility Site Plan.

Both tha solid and semi-solid NHRM's are transferred into the live bad
NHRM feed hopper where the materials are mixed together and
discharged to a conveyor helt. The final discharge from the live bed
NHRM feed hopper conveyar will drop into the mixer/cooler of the SRU
for finat blending with the remediated solls as described in 2.4.4 helow,

2.44  Solid NHRM's {or the resultant mixtures as discussed in 2.4.3.2 above), that will
be used to cool, rehydrate and/or amend the remediated sols from the SR, wilt
he transferred and placed into the NHRM fead hopper located near the SRU as
shown on the Facility Site Plan in Appendix 1 of the facility's General Operations
Pian. The conveyor from the NHRM feed hopper wilt deposit the NHRM into the
mixer/cooler of the BRU. The NHRM materials are subsequently blended into
the hot soils being discharged from the thermal treatment system. CENC can
meter the addition of the NHRM's info the remediated soils. The final blended
sails are discharged from the mixer/cooler {o the radial stacker and staged in the
firished aggregate stockpile, The final slorage plle (not 1o exceed 4,000 tons) 18
subsaquently sampled and analyzed, as specified in Bection 5.0 below, to
determine if the material meets the appropriate reuse requirements.
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245 Once the final analysis is complete, the amended soil may be shipped off site {or
final beneficial reuse,

2.5 Finzal Beneficial Reuse Materials

The reuses of the amended soils may include, but are not limited {0

+ Road base fill

o Topsoil supplement

= Landfill daily or intermediate cover
o Structural and non-structural fill
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3.0 Semi

-solid MHRM Process

This section discusses the process of recelving, handling and amending semi-sotid
NHEM's into materials for beneficial reuse.  As previously described above, these
NHEM's may also be ulilized to cool thermally treated solls from the SRU. Additionally,
the amendments will raise the organic content of the final soil for better environmental
integration with native soils when used as fill material.

Waste Types

The types of semi-solid NHRM's that will be used as the primary feed ingredients for
making the amended soils include, but are nof limited o, the materials listed below,
These NHRM's are similar to those identified for the NHRM solids discussed in Section
2.0 above, These semi-solid materials generally vary only in their total moisiure and
solids content from their solid counterparts discussed in Section 2.1, The genertsl value
or beneftt derived from each of the NHEM's identified below are the same as discussed
in Section 2.1,

Bio-solids ~ these are principally sewage sludges with less than 25% solids content.
Although these materials have been freated to meet Class A or Class B criteria, the
pathogen reduction method has not removed a substantial portion of the moisture
content. These materials add moisture to rehydrate and cool CENC's thermally treated
solls and provide organic nutrient replacement.

Lime filter cake sludge ~Materials with solids contenit typically less than 30%. Provides
same beneficial value as lime filter cake solids listed in 2.1: a source of moisture or
rehydration; adds minarals and nutrients to soils; and provides alkalinfty to stabilize soil
pH.

Paper puip sludge — These are filter cake sludge or lagoenftank bottoms that have
greater than 65% - 70% moisture remaining in the waste. These malerials provide
moisiure content for rehydration and organic nuirents to facifitate plant growth and
hiclogical activity,

Water treatment plant sludges — These are solids generated from filtering or
setlling/clarification units that still contain over 85% - 70% moisture. These bensfit
CENC's ramediated soils by 1) adding moisture for hydration and cooling; and 2) adding
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organic and mineral nutrients back into the sofls to promote plantivegetative growth and
microbial activity,

w

Dredge spois (less than 25% solids) - these materials add moisture content, arganic
nutrients and mineral value to the amended soils.

8. Semi-solids from stormwater retention ponds (including from CENG's site) - these
materials add moisture content, organic nutrients and nutrient minerals to the amended
soils.

3.2 Egquipment

¢ Feed hin for controlling process rates

o Conveyors for transporting soil during process

»  Screen for sizing sorting feed material to proper size for end use
= Bucket loader for materials handling

«  Mixer/Cooler unit at the SR Plant

3.2 Storage

A concrete containment unit, as detailed in the engineering drawing number SP1
prepared by Busch Engineering (provided in the facilily's General Operations Plan,
Appendix 1), will be used to store semi-solid NHRM received by CENC. The interior
surface of the concrete containment walls and storage unit floor will be coated with a high
solids epoxy paint to ensure that liguids are not released or do not permeale the concrete
resulting in a release from the unit. The MSDE for the epoxy paint will be submitted to
DNREC prior to its application. In addition, the unit will have a cover, free of gaps or
hotes, made of metal or tarpaulin material to ensure that the unit will be covered when
NHEM iz not being added or removed or during precipitation events. The cover is also
intended to minimize fugitive dusts or odors from baing released into the atmosphere,
The storage capacity for this containment unit is approximately 106 cubic yards of semi-
sofid NHRM's.

in addition, & 30 mil high density polyethylene liner will be installed under the concrete
tank. This underlying liner system wili be equipped with a leachate collection unit or
pump. CENC will submit final detail construction design information to the Department
for approval prior to implementation of the Phase H construction elements of the facility
modifications as detailed in Seclion 6.3,
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3.4 Process Descriptions

A Semi-Bolid Wastes Processing (SSWF) Frocess Flow Diagram (PFD) that ilustrates
the intended processing and use of the solid NHRM's by CENC is provided in Appendix {f

of this Operating Medule, Provided below is a discussion of the process steps as shown
in the SSWP-PFD.

Semi-solid NHRM's are recaived in both butk containers {e.g., roil-offs, dump trucks, etc.)

and nan-bulk (2.g., drums, boxes, etc.) containers. Upon artival at the CENC facility, the

NHRM's are sampled and inspected in accordance with the waste analysis plan

procedures discussed in Section 5.0, Once a determination is made that the material

canforms with the pre-acceptance information provided, the shipment is cleared for off

lnading into the semi-solids concrete containment unit,

341

J.4.2

3.4.3

Based on the facility's planned production activities, the NMHRM materials are
processed over screens, if necessary, or sorted (either manually or using the
material handling equipment) for proper sizing and remaoval of non-processable
residuals, any liquids which rmay separate out during storage of these semi-salid
materials may be decanted or purnped {o the WBW storage tanks.

Any non-processable residual materials that are generated during this process
are segregated and sent off zite to an appropriate facility for further processing or
disposal, as discussed in Section 2.5 of the faciily's General Operations Plan,

After screening and/or sorting, the semi-golid NHRMs may be pre-processed with
solid NHRMs to stabilize or solidify the material for improved handling and
processing. Althouph CENC may petforrn  this  pre-processing  using
commercially available drying agents such as these described in Section 2.4 of
the General Operations Plan, the preferred methad is to use the source of Solid
NHRM's that are aiready stored at the facilty. The butking/blending of the semi-
solid NHRIM's with the solid NHMRM's (or the solt drying agents discussed above)
will be accomplished using one of the processing allernatives described below,
Foltowing the pre-processing of the semi-solid NHRM, they are segregated for
transfer to the appropriate process area.

3.4.3.1 Solid NHRM's may be transterred directly into the conerete containment
urit where the semi-solid NHRM's are stored. The materials will he
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344

3.4.5

mixed directly in the Containment Unit using a back hoa or excavator,
Once the material has been adeqguately mixed, the resultant mixture will
he transterred for final procassing as described in 3.4 .4 below.

3.4.3.2 ARernatively, CENC can bend or mix solid NHRM's with semi-sofid
NHRM's using the ifive bed NHEM feed hopper unit near the SRU plant
as shown in the Facility Site Plan included in Appendix | of the General
Operations Plan,

Both the solid and semi-solid NHRM's are transferred into the live bed
feed hopper where the materials are mixed togethet and discharged 0 a
conveyor belt.  The final discharge from the live bed feed hopper
conveyor wilt be deposited into the mixer/cooler of the SRU for final
biending with the remediated seils as described in 3.4.4 below.

The semi-solic NHRM's (or the blended mix or semil-solld and solid NHRM's) will
be used to cool, rehydrate andior amend the remediated solls from the SRU.
These materials will be transferred and placed into the NHRM feed hopper
tocated near the SRU as shown in the Facility Site Plan included in Appendix 1
of the General Operations Plan.

The semi-solid NHRM's {or blendad mix) will then be conveyad from the NHEM
feed bin to the mixer/cooler for processing with the hot remediated soils exiting
the rotary dryer. After blending with the solis in the thermai cooling section of
plant, the soil mixture is discharged to the radial stacker and placed in a final
amended soil storage pile. The final storage pile, not to exceed 4,000 tons, is
subsequently sampled and analyred, as specified in Section 5.0 below, to
determine if the material meets the appropriate reuse requirements.

Once the final analysis is complete, the amended soils may be shipped off site
for final beneficial reuse,

3.5 Final Beneficial Reuse Materials

The reuses of the amended soils include, but are not Emited {o:

Road base fill
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e Topsoll supplament
¢ Landfill daily or intermediate cover

e Structural and non-structural fill
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4.0 Water-Bound Waste Process {(WEBW)

This section discusses the process of receiving, handiing and amending WBW NHEM's
into materials for beneficial reuse. As previously described above, these NHRM's will
also ba utllized to cool thermally treated soils from the SRU.  Additionally, these NHRMs
will raise the organic content of the final amanded soil for better enviconmerntal integration
with native soils when used as fill material.

Waste Types

The primary water-bound waste materials include, but are not limited to, liquids from the
following sources:

1) Bio-solids
2) Paper pulp
y Water treatment plant sludge
4) Dradge spoils
Y Stormwaters collected from CENC's retention basin and secondary collection

systems

4.2 Eguipment

The facility squipment that will be ulilized {0 handle and manage, WBW NHRM's is
detalled balow., Additional information refated to the facility equipment specified here is
provided in Section 1.4 of the facility's General Operations Plan,

» Storage Tanks (3) sach with holding volume of 12000 gallons
s Pumps capable of 50 galflons per minute mirimum,

v Metering device to control flow of WBW

»  Mixer/Cooler unit of the SRU

4.3 Storage

CENC will install storage tanks placed within a containment area constructed of concrete
with watls 3 feet high, This wili provide sufficient containment to hold the entire volume of
gne tank, plus 10 percent for contingency. The interior concrete surface of the
containment system will be coated with a high solids epoxy paint to ensure that the
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system is watertight. CENC will submit the MSDS for the epoxy paint to the Depariment
prior to its application,

In addition, CENC will also install an off-loading area for tanker trucks. This offloading
area is a concrete containment system equipped with containment berms that are six
inches high at the front entrance and increase to three feet high at the rear wall of the
unloading area, The surface of the concrete floor and walls of the containment system
will be coated with & water-proot epoxy resin to prevent migration of any leaks/spills that
accur on the unit, CENC wilt submit the MSDS for the epoxy paint to the Department
prior to itz application. The tanker unloading area is sloped towaid the rear wall to provide
sufficient containment to hold the entire contents of a tank truck (max. 6,000 gallons),
plus 10 parcent, Design details and drawings of the tank storage and truck unioading
areas are provided in Appendix | of the facility's General Operations Plan.

4.4 Process Descriptions

A Water-Bound Wastes Processing (WBWP) Process Flow Diagram (PED) that illustrates
the processing and use of the liguid NHRM's by CENC is provided in Appendix Il of this
Operating Module. Provided below s & discussion of the process steps as shown in the
WBWP-PFD.

Water-Bound NHRM's are received in both bulk containers (e.g., tanker trucks, etc.) and
non-bulk {e.g., drums, totes, eic.) containers.  Upon arrival at the CENC facility, the
NHRM's are sampled and inspected in accordance with the waste analysis plan
procedures discussed in Section 5.0, Once approval is received, the shipment is cleared
for off Ioading into the WBW storage area. Tanker trucks and vacuum fankers are
unioaded on the concrete unleading pad using portable diaphragm pumps ar the pump
units avaitable on the transport vehicke, Non-bulk containers will also be emptied using
portable diaphragm purnps in the truck unloading area. The containers will either be
placed directly on the pad for unloading or they may be pumped out while on the
transport vehicle (2.g., open-sided flat bed).

The containertruck unloading pad for the WBW storage arga provides sufficient
containment in the event of a spilt or release from any containers that may be stagad in
this area during unloading operations. The containment area also includes a 2 ft by 2 f.
by 3fi. deep sump for the collection of any liquids that may accumulate in this area,
including incidental leaks or spills and any accumulation of rainwater, CENC will
maintain a fixed pump in the collection sump to remove accumulated liguids from this
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storagefstaging area. Operators will inspect the sump area prior 1o staging vehicles or
containers in this area fo ensure that any accumulated liquids have been removed.

Any accumuiated liquids from this area will he pumped directly into the WBW storage
tanks for ugse in the plant, Alternatively, uncontaminated rainwater {determined hased on
a visual inspaction of the unloading area) may be directed (pumped) to the runotl halding
pond as needed, in the case of catastrophic release, such as fram a ruptured lank truck
for example, CENG may use the portable double diaphragm pumps that are maintained
in this area to transfer the spilled material info another suitable container(s) until
arrangements are made 1o remaove the material offsite or reuse it onsite as a WBW. in the
case of a release, CENC shall immediately notify the Department at 1-800-662-8802, in
accordance with ¥ Del. C $6028. In the case of a spill cutside the permitted containment

area, but not qualifying as a reportable release under 7 Del. € §6028, CENC shall notify
the SHWMB within 24 hours,

Materials being used in the cooling process of the thermal plant (SRU) are conveyed via
secure, dedicated piping, from the storage tanks to the mixer/covler discharge or to the
mixer/ cocler for processing. Al liquid transfer piping that is not contained within the
storage tank containment system will be constructed of double walled piping.  This
double walled piping will be inspected weekly as part of the facility inspections conducted
in accordance with Section 4.0 of the facility's General Operations Plan,

After amending the treated soils in the mixer/cooler with water-bound waste, the soils are
transferred through the radial stacker creating a final amended soil storage pile, nof fo
axcead 4 000 tons, for final testing. Once the final analytical results are received and
determined to be acceptable for reuse as discussed In Section 5.0 below, the soils are
shipped off site {o an appropriate facility/site for reuse,

4.5 Final Beneficial Reuse Materials

The reuses of the amended soils include, but are not limited to:

v Road base fill
« Topsaoil supplement
e Landfill datly or intarmediate cover

¢ Structural and non-structural il

Modute 2 - NHRM Procossing Systams Page 16 of 28
DON QERZ12-004 (Rev. 9 71/18)



5.0 Waste Analysis and Characterization Plan

5.1

The CENC waste analysis and classification plan for non-hazardous recyclable materials
(NHRMs) is described below. The steps in this process are diagrammed in Figure 5-1 for
the sake of clarily. Prior to the first time that CENC handles any new NHRM class (i.e.,
any of ihe individual waste types listed in Sections 2.1, 3.1 and 4.1 ahove) the facility will
trigger the new NHRM Classification Code Approvat process. This process Is described
i 5.1 below and includes an internal review followed by & submission to the Departiment
for approval.  Anytime CENGC ideniifies a new NHEM class/type, this process will he
triggered.

Subsequent to approval of @ new NHRM Classification Code, each new generator that
wishes to bring in & waste that meets this NHRM Classification Code will be subject to
the approval procedures described in Section 5.2 below. This approval process is
limited to a facility review of the information and data supplied by a generator, which is
then compared to the approval requirements spacified for that Classification Code,

This section alse discusses the general wasle analysis requirements related o pre-
approval, pre-acceptance and post-treatment testing for the general classitypes of
NHRIWs that have been tentatively identified. All analytical requirements must be
approved by the Department in writing prior o the addition of a new NHRM Classification
Code and acceptance of a new NMRM, In addition, there is a provision to add analytical
testing for additional compounds which may be identified as analytes of concern during
the NHRM approval process.

MNew MMHRM Classification Code Approval

A review will be conducted of each particular waste type/class that is submitted (o CENC
from a generator to determineg if the material conforms to an existing NHRM Classification
Code. To complete this review, each generator is required to submit a Non Hazardous
Waste Profile Sheet (see Appendix [ of the General Operations Plan) along with any
applicable data. if, after reviewing the Profile Sheet, CENC delermines that the NHRM
constitutes a new classification code, CENC will review the raterial to assess its value
and approval criteria both at the facllity level and conduct & secondary review by a
campany management official or corporate compliance representative.  If the material is
found acceptable and adds value to CENC's processing, CENC will compile g general
approval package for the new NHRM, which includes completing a Non Hazardous
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Recyclable Materials Classification Code Form, and submit it to the Departiment for
approval,  Upon receipt of the Department's written approval, CENC will assign a Waste
Classification Code for the NHRM. Al subsequent generator subrnissions and approvals
can be granted under this NHRM Classification Code.  This NHRM materizl, and any
subsequent genarators submitting materials for approval under this Classification Code
must follow the individual waste stream approval procedures outlined in Section 5.2,
helow.

5.2 Approval Process for Existing MHRM Classification Code

5.3

After CENC determines that the NMRM meets an exizting Classification Code, or that a
new code approval has been granted by the Depariment, CENC will conduct an
evaluation (re-evaluation) of each incoming NHRM material to determing if it is
acceptable for processing at CENC. This evaiuation will include a review of the
generator's Profile Sheet and the pre-acceptancefpre-approval sampling and analysis as
prescribed under Section 5.3 balow, in addition {o any analytical requiremenis set forth in
the Department’s NHRM classification code approval. If acceptable, an approval number
will be issued by CENC through an approval process similar 1o the one used for
hydrocarbon waste streams. The NHRM will be tracked using a computerized wasie
tracking system simitar to CENC ¢ existing system. Consistent results will allow the
incoming material testing frequency to be reduced, with written approval from the
Department.

At a minimum, annual testing and re-certification will be done on each approval granted,
if the waste stream is ongotng.

Pre-Approval Sampling and Analysis

The mirdmum pre-gcceptance analysig that will ba required for each NHRM clasgsification prior io
approval at CENC are provided below. Additional testing may be identified during the initial
review pracess. The analytical testing parameters listed for each NMRM classification must be
completed as follows: 1) prior to approval; 2} on an annual basis following initial approval and 3)
whenever there is a change in the process generating the waste that would affect the NHRM.

Az referenced in Section 5.0 above, the Department may add analytical testing requirements for
additionat sampling frequencies or compounds which may he identified as analytes of concern
curing the NHRM approval process. The following analyses are required, but not limited to:
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53,1  INCINERATOR ASH - COAL FLY ASH, WTE PLANT RESIDUES
- TCLP metals,
~Total RCRA metals, plus Zinc and Nickel
-lgnitabiity, reactivity and corrosivity
~TOX
-PCE's

5.3.2 NON-HAZARDOQUS INDUSTRIAL SLUDGE AND FILTER CAKES

- TCLP metals,

~lgnitability, reactivity and corrosivity
~TOX

-PCB's

53.3 BIO-50LDS

- TCLP metals

-Ignitabifity, reactivity and corrosivity
-TOX

-PCB's

534 DREDGE SPOILS
- TCLP metals
-lgnitability, reactivity and corrosivity
~TOX
-PCB's
-2,3,7.8 TCDD (dioxin)
-Total RCRA metals, plus Nicke! and Zing
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5.4

incoming Lead Sampiing and Verification

A representative, compaosile sample of the incoming material will be collected from each
truck/container of NHRM arriving at the CENC facility and delivered to the CENC on-site
labaratory. The sample will be evaluated according to the written approval issued by the
Department. Sampling from the truck body/container alsc allows an opportunity fo
visually inspect a delivery before discharging into storage bunkers.  if the load does not
meet the acceptance criteria, CENC will confact the generator if any material is found that
does not conform to the approval to resolve any discrepancies and if necessary reject the
shipment. CENC will notify the SHWMBE within 24 hours of any shipment being rejected.

if, after acceptance, CENC determines the NHRM are unacceptable, CENC must notify
the SHWMB immediately with the reason for rejection and the NHRM shall be removed
from the CENC facility within 72 hours unless otherwise authorized by the Department,

if the NHRM is determined to be a hazardous waste, CENC shall contact the SHYWMB
immediately and remove the NHRM within 72 hours, unless otherwise authorized by the
Department. Al removal and disposal shall comply with all applicable sections of
Delaware’'s Regulations Governing Hazardous Waste {(DRGHW) A copy of the
hazardous waste manifest used to represent the shipment offsite shall be submitted to
the SHWMBE and & copy shall be maintained by CENC on-site for three {(3) years and
made immediately available for DNREC review upon request.

Each load is sampled and approvad before the truck driver will be instructed to discharge
the load in a designated non-hazardous recyclable material storage area or iank, as
specified on the Site Plan found in Appendix | of the facility's General Operating Plan,
Material that is accepted for processing is designated as such and may be moved 1o the
process feed as required by the process production schedule.

5.5 Post-Processing Analytical Requirements

The final amendad soils processed using NHRM as an ingredient will be tested using the
approved methods found in the most recent, legal ediion of EPA's "Test Methods for
Cvaluating Solid Waste, Physical/Chemical Methods” EPA SW-846 or an equivalent
method as approved by the Agency in writing. The parameters selected do not change
the testing requirements currently used by the CENC faciity for the remediated sails,
which are already approved by the Depariment. Any analytical testing required as a
result of the addition of the NHRM's will be in addition 1o the post-processing analytical
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requirernents in the facility's current operating permit and discussed in Section 3.4 of the
General Operations Plan for Thermal Remediation and Recovery of Petroleum
Contaminated Soils.

The final amended soils are processed to ensure that the material matiimests the
spacification of the end user {e g, landfill daily cover, intermediate cover, structural filf,
road base, elc.). The final amended soils will be stored in inlerim stockpiles, not 1o
exceed 4,000 tons, in the Finished Pile Storage Area, as indicated on the facility's Site
Plan included in Appendix | of the facility's General Operations Plan. The amended soil
batch pile will be sampled and tested to ensure that the approprate product
specifications and analytlcal parameters as found in Schedules 1, 2, and 3 are met,

551 AMENDED SO BATCH SAMPLING REQUIREMENTS

CENC will stage and segregate the finat amended soils by batches based on the
expected end use of the amended soils as described in section 5.5,2 below.
Each armended soit bateh stockpile will range from approximately 2,500 tons to a
maximum of 4,000 tons. CENC will mark and designale each amended sail
batch based on the end use to ensure that the malerial is appropriately
documented and tracked using the faciiity’s computerized waste tracking system.

When the batch s completed, or closed, CENC will prepare the pile for final
sampling 1o determine whether the end product specilications as described in
5.5.2 are met. Once the batch is designated as complete, no further additions
will be made to the batch unless authorized by the General Qperations Manager.
if the batch is recpenad and further addifions are made, any prior sampling or
analysis that may have been completed are considered invalid and the pile will
he resampled.

The sampling of the completed batch will be conducted using a stratified random
sampling methodology.  Accordingly, CENC will divide the final amended sgil
batch into nine grid sectors using an imaginary grid overlay as shown in Figure 5-
2. A random grab sample will be collected from each grid secior using a
staintess steel auger, sampling frowel, trier or other appropriate sampling device
(disposal sampling equipmeant may be used for collaction of the grab samples,
such as plastic scoops). CENC will record the randomly selected sampling depth
within each grid sector using the form shown in Appendix VI of the facllity's
Generat Operations Plan.  Following collection, each grab sample aliguot from
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the individual grid sectors will be combined and mixed in a stainless steel bucket
ar mixing bowl in the plant laboratory fo generate a homogenous mixture from
which one composite sample will be obtained for analysis. The composite
sample will be extracted from the mixture and submitted for analysis as indicated
in 5.5.2 below. The stainless steel bucket or mixing bow! wilt be decontaminated
between uses.

552 AMENDED BOIL ANALYTICAL TESTING REQUIREMENTS

The final composite sample, collected in accordance with Sestion 5.5.1 above, of
each hatch of the amended soits processed by CENC will be analyzed in
accordance with lesting schedules specified in Appendix V of the General
Qperations Plan  These Schedules address the applicable constituents of
concern and maximum concentration fimits that will be applied to the amended
soils based on the intended end use of the soils.  Since these analytical
standards are based on the intended end use of the amended soil, the final
testing criteria are not dependent upon the specific NHRMs that are blended with
the soils, except for a few specific compounds that are only associated with
certain NHRMs (e.g., fecal coliform testing is included when bingolids are used),

CEMC will imit the use of the final amended soils to industrial and commercial
tand applications {(no residential usages will be approved).  Provided below is a
summary of the propesed end uses for the amended so0ils and the corresponding
anaiytical standards that will be applied.

1) Compost plant feed, landscaping Schedule 1 of Appendix V of the
applications and/or landfilt top or General Operations Plan
final/construction cover.

2} Construction material, road sub-base, ¥  Schedule 2 of Appendix V of the

structural and non-structural fill, and landfil General Operations Plan {in

{op or final construction cover addition to any applicable

requirements in the receiving
facility's permit)
Module 2 ~ NHRM Processing Systems Page 22 of 28
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3)  Landfill operating cover = Schedule 3 of Appendix V of the

{dailyfintermediate), asphalt plant feed General Operations Plan (plus
any applicable requirements
specified in the landfill permit in
addition to any appiicable
requirements in the receiving
facility's permit)

Maet applicable requirements of
the implementing recelving
state's reuse conditions
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As indicated ahove, Schedule 1 of Appendix V of the General Operations Plan
references the standards that will be applied when the amended soils will be
reused as a topsoll supplement for commercial sites where access is limited or
industrial sites (as compost plant feed or in landscaping applications). The
selection of the fist of constituents that will be analyzed in the amended sofl is
hased on the parameters that both Delaware and EPA use in identifying possible
sites for inclusion under their respective hazardous site cleanup programs (i.e.,
the Delaware HSCA program or EPA's CERCLA or “Superfund" program).
Specifically, the list includes HSCA's Target Analyte List (TAL) of metals and the
Target Compound List (TCL) of organic compounds. Please note that the
Schedule does not include all of the TCL volatite organic compounds (VOC's)
since these compounds will be treated by the high temperature thermal
desorption process. The Schedule does include testing for benzene, toluens,
ethyl benzene and xylene as marker compounds. These compounds were
selected because they are the most common VOC's that are present in the
incoming wastes at CENC and their boiling point ranges match the range of
boiling points that are associated with the compounds included in the TCL VOC
list (although certain chlorinated TCL compounds may have higher boiling points
than the marker compounds selected, these compounds are accepted at CENC
and may only be present in de minimis quantities that are already meets end
users criteria).  Accordingly, if these compounds are being effectively driven off
curing thermal processing, it can be predicted that the entire range of the TCL
VOC's are being effectively treated. This Schedule also includes cther general
ahalytical parameters, such as pH and PCB's.  In all cases, CENC will continue
to moniter TPH concentrations within the final soils after every three hundred
tons to detaermine the effectivenass of the thermal treatment process. All of the
constituents identified in Schedule.1 will be compared to the SIRS screening
kmis for for soils used in surface applications under the restricted use provisions
previously discussed. These standards provide the highest level of protection to
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human health and the environment for soils in restricted use under the HECA
Guidance Dogument.

Schedule 2 of Appendix V of the General Operations Plan applies when the
amended soils are used as construction material, road sub-base, structural and
non-structural fill or as the final construction cover for the top of a landfill. Since
the risk of exposure to human health and the environment is reduced in these
types of reuses. Az with Table 5.1, if biosolids are included in the NHRMs mixed
with the thermally remediated soils, then the Part 503 standard will apply.
Schedule 2 also includes the same constituents of concerns identified in
Schedule 1 for the reasons discussed above.

Finally, Schedule 3 of Appendix V of the General Operations Plan will be applied
for amended soils that will have applications such as landfill intermediate or daily
cover or as a feed soil for an asphalt feed plant.  The SIRS reporting limits will
be applied in this case.
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&E‘B Construction Schedule

The Construction and installation of the NHRM processing equipment and storage areas
will be completed in phases as ideniified below:

Pre-construction

Phase | — Solids & liguids
Phase H — Semi-solids
Post-construction

A detailed schedule for each phase of the construction is outlined in Table 6-1. The
following sections are intended to supplement the information provided in this Table.

Pre-eonstruaction

CENG shall notify the Deparment in writing at least 30 days prior to beginning Pre-
construction activities related to each phase of comstruction. Pre-construction shall
consist of contacting potential suppliers and obtalning price quotes, value avaluation
documentation, and iter/service availability. After an evaluation period used fo review
the contractors submittals, CENC will produce an operations schedule to include the time
period required to complete the following installations related to Phase |

1. Pad and containment construction for the tank storage

2. Instaliation of storage tanks

3, Clearing and decontamination of the storage areg for the solid NHRM's

4, Instaliation of new NHREM fead hopper and conveyor system for solid NHRM's
5. Instaliation of pipes and pumps for the WBW materials

6. Creation of a new version of our material tracking systerns for NHRM's

Likewise, CENC will perform similar pre-construction activities and schedule devslopment
related {o the initiation of Phase i of the construction/installation plan.
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B, Phasel

6.2.1

622

Phase | shail be further divided into two sub-phases for construction ~ Phase 1A and 1B.
Sub-phase 1A, as described in 6 2.1 below, iz designed fo construct and instalt the
necessary apparatus required to manage solid NHRM's, Sub-phase 18, as described in
8.2.2, is designated to construct and install the necessary appurtenances required to
manage fiquid (WEW) NHRM's.

Phase |A - Solids

This portion of Phase | will handle the introduction of solid NHRM's into the process. It
shall consist of dedicating a storage area strictly for the storage and handiing of solid
NHREM's, The existing Quonset Hut storage area shall be cleaned and decontaminatad
to prepare for the management and storage of the solid NHRM's, The facility wilt also
install @ new NHRM feed hopper and conveyor system o deliver the solid NHRM's to
their insertion peoint in the mixer/cooler unit of the SRU for the soil amendment process.
Refer to the Process Flow Diagram: SWP — Salid Wastes Processing in Appendix L
Phase IB - Liguids (WEBW)

This portion of Phase [ will handle the introduction of liguid NHRM's into our process.
Phase IB  will consist of obtaining storage tanks of third party design and fabrication. The
tanks will then be placed on a pad with loading and containment, also of third party
design {refer to the atfached Site Plan drawings included in the Engineering Report in
Section & of this perrit application). This construction/instaliation shall include any
anciltary pumps and piping required. Material from the tanks shall be transferred to the
paint of utilization (refer to the Process Flow Diagram: WWP — Water-bound Wastes
Processing in Appendix 1l via a separate self -contained piping system as designed and
indicated in the attached drawing number ZP1 frormm Busch Engineering found in
Appendix | of the General Operations Plan,
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8.2 Phase - Semi-Solids

Fhase I will include the introduction of semi-solid NHRM's into the soil amendment
process. It shall consist of a designated recelving and comtainment area (refer to the
Process Flow Diagram: SSWP — Serni-Solid Wastes Processing in Appendix H and the
Site Plan in Appendix | of the General Operations Plan). CENC will install 2 new live hed
NHRM feed hopper system fo be used as a mixing blending unit for combining solid
NHRM's with semi-solid NHRM's prior o the delivery of these materials o the
mixer/coolet unit of the SRU. The hopper system is a self-contained unit that requires
only placement and an electrical supply for operation.  The CENC maintenance
department will install this equipment.

6.4 Post Construction

Upon completion of each phase of construction, CENC will notify the Department in
writing. CENC will include an independent Professional Engineer certification attesting to
the construction/installation of the new equipment. The Departrment will then perform an
inspection to ensure construction is complete per the approved construction plan. No
NHRMs may be accepted until the Department has performed this inspection and
provided CENC with written approval to proceed. Once the initial NHRM' s have
approved waste codes, CENC will begin approving and receiving materials from
generators into the newly constructed units. CENC will notify the Departrmeant at least two
weeks in advance of when the first jobs are scheduled to be received and processed s0
the: Department can observe the new processes.
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7.0 Emergency Response and Contingency Procedures

See Appendix VIit of the facility's General Operations Plan.
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Wianagement Procedures for Biological Remediation

Soils (“BRS™)

el

GENERAL OPERATING PROCEDURES FOR BIOLOGICAL
REMBEDIATION SOFLS

Clean Earth of New Castle, LLC ("CENC™) has developed this Operating Module (Module) to
describe the procedures and processing practices that will be used to treat and recycle petroleum
contaminated soils using biological remediation (or bioremediation) as a method to reduce
petroleum hydrocarbons in the soil to levels suitable for bencficial reuse. This process is
intended to supplement CENC’s existing thermal remediation process to provide an alternative
method of soil recovery that uses less energy and does not produce substantial emissions.
Petroleun hydrocarbon contaminated soils that are determined to be suitable for processing in
this manner are referred to herein as biological remediation soils (*BRE” or “BRS soils™.
CENC, along with its affiliate companies, have a long-standing history in the movement and
removal of soils at various sites throughout the mid-atlantic region. For the most part, these soil
removal actions are related to the remediation of petroleum contaminated soils that have resulted
from spills or past industrial uses. Although CENC has relied on thermal remediation as a robust
and effective process to remediate and recover soils, many soils may be amenable to
bioremediation where naturally oceurring microbes, that have been engineered to digest the long
chain petroleum hydrocarbons, are used to reduce contaminants in soils and make them suitable

for reuse,

Clean Earth of New Castle, LLC Fage 1
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This Operating Module has been prepared to describe the proposed operations to be
conducted at the CENC facility as part of a modification w0 its existing resource recovery

gperations performed under Solid Waste Permit No, SW-02b16,

CENC 13 currently permitted to handle petroleum hydrocarbon contaminated soils (TPH
s01l8) n its Soil Remediation Unit (SRU). The SRU has been in operation since 1992
and has treated mithions tons of contaminated soil for beneficial reuse as intermediate and

daily landfill cover and/or structural £ill products.

CENC plans to treat some of the petroleum contaminaled soils received at the facihity
using the facility’s biological remediation process. This process consists of an
accelerated bio-augmentation procedure to introduce specifically enginecred microbials
and a fertilized blend (see an example Maierial Safety Data Sheet in Appendix 111} into
the soil matrix. The process is intended to reduce the petroleum hydrocarbon
contaminants present in the soils to produce a final soil/fill material that is suitable for
beneficial uge. The biological remediation process 1s described in further detail in

Section 2.4.

R T S A

i, I

The proposed Biological Remediation Soils (BRS) process will enable the facility to:

a} Use bioremediation as an alternative to its existing SRU process and to

augment CLENC's production of recovered soils to meet an increasing demand

and stabilize the facility’s inventory.

Clean Earth of New Castle, LLC Page 2
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b) The proposed biological treatment process will allow the facility to continue to
process petroleum contamination soil as an alternative backup system in case

the SRU is oftf-line for routine repairs or modifications.

¢) The use of bioremediation as an alternative (o thermal treatment will help to
reduce the facility’s overall emissions and reduce its reltance on natural gas or

alternative fuels during peak demand events.

d) Maximize operations (principally utilizing existing equipment) to serve a
broader range of customers, and will enhance CENC's ability to compete in an

ever increasingly competitive marketplace,
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CENC will utilize 1ts existing equipment for the handling and screening of BRS soils
managed at the site.  An equipment list is provided as Table 1-4 of the General
Operations Plan that details the current assets wiilized at the facility. In addition to this
equipment, CENC proposes to install an Application System which will enable the
facility to apply a metered amount application of the biologically enhanced microbial
agent product to the soil. An example diagram of a sample Bulk Bag Application System
is provided in Appendix [ of this Module which shows one suitable system that can
handle and apply the nsicrobial agents/fertilizer mixture that are routinely received in
“super sack” bags. This is an example of one type of Bulk Applicaiion system CENC
will select a similar or equivalent model for actual installation. Prior to installation of the
Bulk Bag Application System, the biologically enhanced remediation materials will be
apphied manually and mixed into the BRS soils using existing heavy equipment. The
proposed location of the Application System is presented on the Site Plan, Drawing No.

SP-01, prepared by CPS, dated August 24, 2015 (see Appendix T of the GOP).
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The management of BRS Soils and the processes that will be added under this permit
modification are not expected to present any additional or new hazards to the health and

welfare of CENC’s facility employees or the surrounding community.

28 MATERIAL APPROVAL AND ACCEPTANCE

o Muterpd Asventunes
Lach source of incoming soils destined for the CENC facility will undergo a pre-approval
review process and pre-acceptance testing as outlined in Section 3.0 of the General
Operations Plan,  Following review of the analytical and associated pre-approval
documents, incoming soils will be further examined to determine the physical
characteristics of the soil. If following review by the facility’s Operations Manager or
hs/her designee, both the chemical and physical characteristics of the incoming soil are
determined to be of the nature amenable to blological remediation, the material will be
accepted for the BRE process, An example of this screening process 1s that microbial
decomposition of petroleum compounds in sotl 1s maximized when the soil conditions or
characteristics are optimized such as moisture levels, porosity and organic content, to
promote aerobic digestion. For example, a fine clay material does not lend itself to the
bioremediation process, while a loamy soil can efficiently be remediated via the

biological remediation process and is better suited for thermal treatment.

Once an incoming material is determined to be acceptable for the bioremediation process,
the material will be placed in storage. Storage of BRS soils will primarily be mn Building
B, however, due to operational demands and inventory at the time of receipt, the material

may be stored in other storage buildings so long as it is segregated from other soils.
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Authorized personnel from the CENC facility will inspeet and sample incoming loads as
outlined in the General Operations Plan Sections 3.3, Incoming Load Verification and
Section 2.2.2, Visual Inspection/Load Rejection. Procedures as described in the above

sections will be implemented for BRS soils.

All soils received at the facility are accompanied by appropriate shipping documents to
confirm delivery of the material. Fach incoming shipment is also tested m accordance
with procedures outlined in Section 3.1 of the facility’s General Operations Plan for TRS
soils and logged into the facility’s computerized tracking system and placed into

inventory.

b AT S i PP
Shaterin Morsos

CENC will use existing facility space for receiving, storing and sotting/screening and
treatment of the incoming soils suitable for the biological treatment process. CENC will
primarily use Building B for the storage and stockpiling ol bioremediation process soils,
The Building will be utilized after initial screening to store the material and 1o remove
any aggregates and debris from the incoming soils when they are first received. The
storage bays will be segregated using jersey barriers, portable concrete push walls, or
other similar devices. Portable walls will be used to form the stockpile areas, the walls
can be moved to allow the facility to change size of the stockpile footprint as needed.
Accordingly, the storage bays may ditfer in size depending upon the amount of soils
stockpiled at any particular time. This affords the facility the flexibility to provide an
additional treatment process that achieves the same level of contaminate reduction as
does the SRU process, in the event that the SRU process is off line for maintenance or

other reasons.
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Shipments of incoming soits are weighed on the facility’'s scale and subsequently directed
into the appropriate storage building based on operating conditions at the time the soil is

received,

The inbound unprocessed BRS soils are placed in one of the Unprocessed Storage Areas
primarily located 1 Building B and sepregated from other materials. The facility will
routinely treat incoming soils in treatment batches of 1,200 tons. Following the treatment
process treatment batches can be mixed nto process batches of 2,500 — 4,000 tons of

treated soils for post treatment sampling and analysis as deseribed in section 3.2 below.

Building B had pteviously been removed from services due to roof damage, however, the
unit will be repaired prior to being placed back info service as described in Section 3,
Engineering Report of this application. Building B will be used to primarily handle the

processing and storage of BRS soils and limited pre-approval testing.

shele
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Once acceptance of the material has been determined to be appropriate for the
bioremediation process, the soils brought into the facility will be offloaded primanly into
Building B (see Site Plan, Drawing No. 5P-01, dated August 24, 2015 in the (General

Operations Plan for TRS soils).

The contaminated soil is received through the normal receiving process, then it is
screened through a screener (see Appendix 1, Process Flow Diagram). Large debris and

aggregate that are screened from the soil are segregated and sent off site for recycling.

The BRS soil then has the microbial reagents applied by means of a front end loader and
thoroughly mixed. The microbial reagents may also be applied dwing the screening
process. An MSDS for the microbial agents is provided in Appendix 1L The soil is then
transferred by means of a large front end loader to primarily Building B for storage
during the biological process. The materials may be stored in other onsite building as
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long as the material is segregated. The BRS soiis may be transferred between the storage
buildings during the process as needed to facilitate mixing and operational demands at

the time of processing.

After screening and the application of the facility’s microbial treatment reagent, the
processed soils are moved primarily into the Processing Aves of Building B where the
microorganisms in the soils are permitted to amplify and remediate the petrolewm
contaminants, but can be stored for treatment in other Buildings as needed. As detailed
in Section 2.3 above, the facility will momitor the in-process treatment batches to ensure
that the end use criteria are achieved. Periodically, the treated batch may be rotated and
moved to another storage building so long as it is segrepated during the BRS process or
rotated within the Processing Area 1o acrate the piles and maintain a suitable level of
biological activity. This aeration is used to facilitate the effectiveness of the treatment

and help reduce the residence time to complete the remediation process.

CENC will also sample and test, on an as needed basis, treated soil batches throughout
the entire treatment/recycling process.  These samples will be tested for various
indicators of the treatment evolution and process timing that may include, but are not
necessarily limited to, total petroleum hydrocarbon {TPH) contaminant levels, specific
trace element and nutrient levels. These samples will be taken al a Irequency distribution
as dictated by the characteristics of the soil materials, the amount of contaminant
reduction required and the rate of remediation. These samples will, on a case by case
basts, be tesied either at the onsite laboratory facilities or sent out for independent testing
by a third parly laboratory, All post treatment analysis will be done in accordance with

the Schedules 1, 2 and 3 of the General Operating Plan, Appendix V.,

i Finad Beaelicis! Hegse Materials

The biologically treated soil can be used in a variety of apphications, including: landfi}
daily or intermediate cover, structural fill, road base aggregates, or aggregates used in

production of road construction matertals such as hot mix asphalt or Portland cement
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concrete.  These materials will supplement CENC's existing remediated soil supply

obligations that are already being sent 1o the landfills for reuse,

Any reuse of the biologically treated soil as road base aggregate, structural fill or fill
materials outside of landfills will be conducted on a case by case basis, with prior written

approval from the Department.

WASTE ANALYSIY AND CHARACTERIZATION PLAN

Clean Earth of New Castle,

Approval Process and Testing

BRSE soils will be received in the same way that all incoming soils are brought into the
facility and in accordance with CENC’s approval process as described in Section 3.1 of
the General Operations Plan. The analytical testing that will be required to be completed
for each new source of BRS Sotls is summarized in Table 3-1of the General Operations

Plan for TRS soils.

CENC uses a comprehensive material analysis and approval process to document the
origin and type of contaminants in the soils recetved at its facility prior to acceptance in
order to verify the materials meet conditions of the facility’s permit and can be processed
at the facility. This process also allows CENC to track the soils from receipt, through
processing, to when the soils are rendered suitable for reuse, CENC processes and treats
the soil in batches so the facility can manage and predict the physical and chemical
charactenistics (e.g., soil porosity, grain size, TPH level, etc.) of the final soil products
produced.  Process controls enable the facility to produce a consistent recycled soil

product that 15 suitable for beneficial reuse purposes, including, but not limited to,

Alternate Daily Cover ("ADC™) at operating sanitary landfilis.
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Clean Earth of New Castle, LLC
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T

CENC conducts post-treatment sampling and analysis which will enswre each treated
batch of biologically treated soil 18 adequately tested to verify that the chemical and
geolechnical characteristics of the batch satisfies the criteria for the specific end use
specified in the Post Process Soil Analytical Testing Schedule included in Appendix V or
the GO

Onee the final analysis is complete and the soils meet all analytical requirements, the
processed soils may be either shipped directly offsite for final reuse or the material may
be mixed with the thermally remediated soils (that have already been tested and
determined to meet the reuse criteria)yor drying agents to produce a final product that is
acceptable for reuse.  Mixing with the thermally treated soils/or dryving agents is
principafly conducted to meet the geotechnical requirements for the intended reuse, such

as providing a consistent particle size for the landfill cover.

COMNSTRUCTION sCHEDULE

Building 13 had previously been removed from services, but will be rededicated to handle the
processing and storage of BRS soils. A construction schedule for refurbishing Building B will

be submitted to DNREC following the approval by DNREC of the biological treatment process.
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